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Objectives:
1. To determine the distribution of fall, winter, and
spring waterfowl populations in Illinois and to
evaluate their distribution in relation to refuges.
2. To denote trends in abundance of waterfowl populations
in Illinois and to evaluate population changes with
respect to flyway and continental numbers, food
resources, water levels, reservoirs, and power plant
cooling lakes.
3. To evaluate breeding populations of wood ducks, blue-
winged teal, mallards, and Canada geese.
4. To determine the chronology of the fall and spring
migrations for important species in defined regions of
the Illinois and Mississippi river valleys.
5. To further delineate migration corridors from the
breeding grounds to Illinois, within Illinois, and from
Illinois to principal wintering areas.
6. To determine the current food habits of waterfowl in
Illinois and compare the results to previous studies.
7. To determine the pristine and current distribtuion of
waterfowl habitat in Illinois.
8. To determine the species composition, distribution, and
hunter success of the waterfowl harvest at public
shooting grounds and private duck clubs in Illinois.
9. To determine the effect of Illinois hunting regulations
on species and total kill.
10. To prepare a manuscript for eventual publishing as a
book resulting from the project investigations.
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Introduction
Illinois is a key state for waterfowl utilizing the
Mississippi Flyway. Located between the breeding grounds to the
north and the wintering grounds to the south, the wetlands of
Illinois provide critical fall and spring migration habitat for
approximately 20 species of waterfowl. During the fall migration
period for the years of 1979-1983, the wetlands of the Illinois
River valley and the Mississippi River valley bordering central
Illinois hosted an average of 89 million use-days for waterfowl.
In addition, peak fall population counts of mallards in these two
river areas alone during recent years have averaged about 45
percent of the midwinter inventory population for the entire
Mississippi Flyway. Pool 19 of the Mississippi River is the most
significant inland migration area for diving ducks in North
America. Besides Canada geese, a substantial number of ducks
overwinter in Illinois during mild winters and the wooded
wetlands of the state are major production areas for wood ducks.
Thus, the wetlands and associated habitats of Illinois serve a
major role in the well-being of a significant portion of the
international waterfowl resource.
Because of the importance of Illinois to waterfowl, wise
management of resources and intelligent stewardship of waterfowl
populations within the state are essential for maintaining
waterfowl populations at desired levels. The future welfare of
the waterfowl resource in Illinois will depend upon the policy
developed and implemented during the next two decades.
Information gathered and interpreted during this project
will help determine plausible answers to some of the recurrent
questions in waterfowl management. Analyses of the chronology of
fall migration for each major waterfowl species and the documen-
tation of their chronology of harvest provide valuable informa-
tion for the structuring of intelligent hunting regulations.
Food habits analyses permit insights into which foods should be
managed on areas of high waterfowl use. Evaluation of the pro-
portion of waterfowl use on private and public refuges in various
regions verify the importance of refuges to the maintenance of
desirable levels of waterfowl numbers during the hunting season.
The breeding grounds and principal winter areas of the major
species of ducks banded in Illinois are delineated. Approximate-
ly 1 million acres of waterfowl habitat in and adjacent to
Illinois are classified and quantified.
The data, information, and findings presented in this
manuscript will provide the basis for sound management guidelines
for the majority of the waterfowl species that utilize the wet-
lands of Illinois.
WATERFOWL POPULATIONS
The data gathered for the investigation of the abundance and
distribution of waterfowl in Illinois were collected by aerial
inventories of various regions of Illinois (Figure 1, Table 1).
The inventories were initiated in the Illinois River and the
Central Mississippi River regions in 1948 (Table 2). Since then
other regions have been added to the inventories.
Species of waterfowl, except for wood ducks which inhabit
wooded areas not conducive to aerial counts, were censused from a
single-engine, fixed-wing aircraft flying approximately 400 ft in
elevation at a speed of about 100 mph. The Illinois River and
the Central Mississippi River regions were flown weekly, weather
permitting, from approximately 1 September through 15 December
each fall, and again from late February through April each spring
(Table 2). The Winter Waterfowl and Eagle Survey in these two
regions were conducted during the first week of January. The
Illinois River and Central Mississippi River regions contain a
major portion of the important waterfowl habitat in Illinois.
The other regions censused for waterfowl (Figure 1) were
flown biweekly, usually from October through April (Tables 1 and
2).
The numbers of waterfowl counted during the inventories were
analyzed in four different ways: 1) the actual numbers of
waterfowl counted; 2) the highest number, or peak population
count, recorded during fall or spring; 3) use-days or the number
i Illinois
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Figure 1. Regions and selected locations aerially inventoried
for waterfowl.
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Table 2. Years and seasons when aerial inventories of waterfowl
were conducted in the various census regions of
Illinois (Figure 1). The Illinois and Central
Mississippi river regions were censused weekly; all
other regions were censused biweekly.
Region Season Years
Illinois Rivera and Fall 1948-1984
Central Mississippi Winter inventory 1953-1985
River Spring 1955-1962,
1965-1967, 1969,
1974, 1976-1985
Southern Mississippi Fall through Spring 1972-1985
River, CoolingbLakes
and Reservoirs
Northeastern Illinoisc Fall 1976-1984
Winter inventory 1972-1985
Spring 1980-1985
Northern Mississippi Fall 1980-1982
River Spring 1981-1983
Surface-mined lakes Fall through Spring 1981-1985
a Powerton and Duck Creek cooling lakes were added in 1972.Newton and Clinton cooling lakes were added in 1978 and
Lake Shelbyville was added in 1975.
c Seneca and Braidwood cooling lakes were added in 1978.
of days between two census flights multiplied by the average
number of individuals counted on those two flights and summed
over fall; and 4) mean or average number of waterfowl counted
during the same weekly or biweekly period over a number of years.
Chronology of Migration
Illinois River and Central Mississippi River Regions
Fall Migration. The timing of the migration of waterfowl
through Illinois each fall is governed by several factors
including weather and food conditions. By examining several
years of aerial census data, a clear picture of the migration
chronology of ducks and geese can be achieved although a typical
fall migration pattern may be the exception rather than the norm.
The figures that follow depicting the chronology of migration of
various species of waterfowl through the Illinois and Central
Mississippi river regions are based on 33 years of data, and,
correspondingly, should present an excellent picture of the fall
passage of these species through the heartland of Illinois. The
figures are based on the mean or average number of each species
counted for the 33 year period during the weeks listed. Results
for the chronology of migration are presented for the Illinois
River and the Central Mississippi River regions first because of
the greater number of years of data available in these regions.
The mallard is the species that generates the most interest
among waterfowl hunters in Illinois, primarily because it is the
most abundant and provides great sport in responding to decoys
and calling. The fall migration chronology for mallards passing
through the Illinois Valley is presented in Figure 2 and for the
Central Mississippi River region in Figure 3. Also provided is
one standard deviation about the mean to provide an idea of the
variability in the numbers of mallards that occurred during the
various weeks.
Over the years in the Illinois River valley, the week during
which the most mallards occurred was 17-23 November (Figure 2).
Mallard numbers were high generally throughout the month of
November in the Illinois Valley (Figure 2). This was also the
time of the most variability in the mallard passage, most likely
due to annual differences in weather conditions and other fac-
tors. In the Central Mississippi River region, the height of the
fall flight of mallards usually occurred during the week of 24-30
November followed closely by the week of 1-7 December (Figure 3).
The difference in the timing and the magnitude of the fall flight
of mallards for the 1948-1980 period in the Illinois River region
and the Central Mississippi River region can be seen in Figure 4.
More numbers passed through the Illinois Valley than the Central
Mississippi River region and the peak of the migration occurred a
week sooner (Figure 4). For both of these regions combined,
which represents Central Illinois, the peak of mallard migration
occurred from 17 November-7 December (Figure 5).
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Black ducks demonstrated a chronology of migration pattern
during fall similar to mallards but their populations peaked a
week later. Black ducks reached their zenith in the Illinois
River region during the weeks of 24-30 November and during 1-7
December in the Central Mississippi River region during 1948-1980
(Figure 6).
In contrast to mallards and black ducks, pintails are an
early migrating species. Pintails have appeared as early as 18
August in central Illinois. In the Illinois Valley, the pintail
migration peaked during the weeks of 20-26 October, about the
time when the duck season opens in the central portion of the
state (Figure 7). However, the migration of pintails through the
Central Mississippi River region had two peaks, one during the
week of 20-26 October similar to the Illinois River, and a larger
one during 10-16 November (Figure 7). In addition, more pintails
used the central portion of the Mississippi River than the
Illinois. The chronology of pintail migration in the Central
Mississippi River region was similar to that for mallards in this
region in that both peaked later than in the Illinois Valley.
Blue-winged teal are the earliest migrant species of ducks
to pass through Illinois. Blue-wings have arrived in central
Illinois as early as 28 July. The fall passage of blue-wings
through the Illinois River and Central Mississippi River regions
is presented in Figure 8. Census flights began after 1
September; therefore the abundance of blue-wings in these two
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regions in August is not available. Reasonable numbers of blue-
wings do occur in both of these regions in late August. Numbers
of blue-wings peaked during the week of 8-14 September in the
Illinois River Valley and between 8-21 September in the Central
Mississippi River region (Figure 8). More blue-wings passed
through the Illinois River valley than the Central Mississippi
River region.
Green-winged teal have a more prolonged migration pattern
through Illinois than blue-wings (Figure 9). In the Illinois
River valley, numbers of green-wings increased steadily through
September and remained at high levels throughout October
(Figure 9). Green-wings reached the peak during the week of
20-26 October. More green-wings passed through the Illinois
River valley than through the Central Mississippi River region
(Figure 9).
Wigeon numbers peaked in both river regions during the week
of 20-26 October (Figure 10). Higher numbers of wigeon occurred
in the Central Mississippi River region, but these numbers also
decreased more abruptly than in the Illinois Valley (Figure 10).
Gadwalls or gray ducks prefer the habitat provided by the
Central Mississippi River region as compared to the Illinois
Valley (Figure 11). Numbers of gadwall peaked in both areas
during the week of 20-26 October. Gadwalls did not decrease in
abundance in the Central Mississippi River area as sharply as
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wigeon but tended to remain in reasonable numbers through
November.
Shovelers are an early migrating species. Numbers of
spoonbills peaked during the week of 6-12 October in the Illinois
River valley and during 20-26 October in the Central Mississippi
River region (Figure 12). Shovelers apparently favored the
shallow bottomland lakes of the Illinois River valley as compared
to the mud flats of the Central Mississippi River area.
For comparison of the chronology of an early, mid-season,
and late migrating species, the distribution of the average
numbers per week of blue-winged teal, pintails, and mallards for
the Illinois River and Central Mississippi River regions combined
are presented in Figure 13. This figure demonstrates how the
framework of the hunting season can select for certain species.
The chronology of migration for all dabbling ducks in the
Illinois River and Central Mississippi River region is heavily
influenced by mallards, the most abundant dabbler in both areas
(Figure 14). Accordingly the peaks of migration for all dabblers
are the same as for mallards, 17-23 November in the Illinois
Valley and 24-30 November in the Central Mississippi River region
(Figure 14).
Scaup are considerably more abundant in the Central
Mississippi River region which includes Pool 19, as compared to
the Illinois Valley (Figure 15). Scaup numbers peaked in the
Mississippi Valley during the week of 3-9 November and during 10-
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16 November in the Illinois Valley (Figure 15). Scaup were
generally abundant during November in the Mississippi Valley.
Comparable numbers of ring-necked ducks used the Illinois
River and Central Mississippi River regions (Figure 16). Ring-
necks peaked a week sooner, as did several other species, in the
Illinois Valley as compared to the Mississippi Valley. Black-
jacks peaked during the week of 27 October-2 November in the
Illinois Valley and during 3-9 November in the Central
Mississippi River region (Figure 16). Reasonable numbers of
ring-necks also remained longer in the Mississippi Valley (Figure
16).
Canvasbacks predominated in the Central Mississippi River
region, in particular Pool 19, as compared to the Illinois Valley
(Figure 17). Canvasbacks are a late migrating species comparable
to mallards. Canvasbacks were abundant in November and early
December in the Central Mississippi River region and their num-
bers peaked during the week of 24-30 November (Figure 17). In
the Illinois Valley, numbers of canvasbacks peaked during 10-16
November.
A comparison of the chronology of migration of the most
abundant diving ducks using the stretch of the Mississippi River
from Keokuk, Iowa, to Rock Island, Illinois, including Pool 19 is
presented in Figure 18. As is evidenced in Figure 18, scaup were
the most abundant diving duck in this area. The period from
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approximately 26 October through 23 November included the maximum
numbers of scaup and ring-necks, whereas canvasbacks were most
abundant from 2 November through 7 December.
The migration chronology of redheads is documented in Figure
19. Numbers of redheads were substantially higher in the Central
Mississippi River region as compared to the Illinois River and
the numbers of redheads peaked approximately two weeks later (17-
23 November) in the Central Mississippi River region than in the
Illinois Valley (3-9 November) (Figure 19). Numbers of redheads
are substantially lower than the numbers of scaup, canvasbacks
and ring-necks using the Mississippi River valley (Figures 18 and
19).
During the period of 1948-1980, ruddy ducks were more
abundant in the Illinois Valley than in the Central Mississippi
River region (Figure 20). Ruddys also demonstrated a different
migration pattern with two distinct peaks of migration 20-26
October and 10-16 November as compared to a peak during 3-9
November in the Central Mississippi River region (Figure 20).
"When goldeneyes show up, the fall migration is over" is
often heard in conversations among duck hunters during the waning
days of the season. The migration chronology of goldeneyes, or
"ice ducks," demonstrates this saying (Figure 21). Numbers of
goldeneyes peaked between 1-7 December in the Illinois Valley and
between 8-14 December in the Central Mississippi River region.
More goldeneyes used the large pool areas of the Mississippi
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River than the smaller, earlier freezing bottomland lakes
associated with the Illinois Valley (Figure 21).
Buffleheads also preferred the Mississippi Valley where
numbers sharply increased during early November (Figure 22).
Buffleheads remained abundant throughout November in the Central
Mississippi River region. By comparison, bufflehead numbers
peaked in the period of 1-7 December in the Illinois Valley
(Figure 22).
The chronology of migration of all diving ducks (scaup,
ring-necks, canvasbacks, redheads, ruddys, goldeneyes and buffle-
heads) for the Central Mississippi River and Illinois River
regions is presented in Figure 23. The pattern of migration is
heavily influenced by scaup, the most abundant diver in these
areas (Figure 15). Numbers of divers peaked during the week of
3-9 November in the Central Mississippi River region and 9-16
November in the Illinois Valley (Figure 23). Divers were most
abundant in these two regions from late October through late
November.
Like goldeneyes, common mergansers are a late migrating
species, usually the latest to arrive in Illinois (Figure 24).
The height of the common merganser migration reached the Central
Mississippi River region during the week of 8-14 December and the
Illinois River region during the period of 15-21 December.
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Common mergansers were more abundant in the Illinois River valley
than in the Central Mississippi River region (Figure 24).
Small numbers of hooded mergansers were censused from 1948-
1980 in both the Illinois Valley and the Central Mississippi
River region (Figure 25). In both areas, numbers of hooded
mergansers peaked during the week of 1-7 December making them one
of the later species of migrants to reach Illinois.
The migration chronology of all ducks censused, including
dabblers, divers, and mergansers, is presented in Figure 26 for
the Illinois River and Central Mississippi River regions from
1948-1980. During these years, the Illinois River valley
hosted more ducks than the Central Mississippi River region,
but the chronology of migration patterns were similar. The
peak of duck migration occurred in both of these regions during
the week of 17-23 November. The highest number of ducks
occurred in these regions from early November through early
December (Figure 26). The month of November is when the maximum
numbers of ducks occurred in the wetlands associated with the
Illinois Valley and the Central Mississippi River region.
Canada geese are highly prized by hunters in the Illinois
and Mississippi river valleys. Canada goose migration extended
from early October through early December in both the Illinois
Valley and the Central Mississippi River region (Figure 27).
Comparable numbers of Canadas passed through both of these
regions in October and November but more geese utilized the
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Illinois Valley in December (Figure 27). Migration peaks
occurred during 13-19 October and 1-7 December in the Illinois
Valley reflecting an influx of geese moving toward the winter
areas in southern Illinois during October and early December.
The December peak is undoubtedly a movement of birds southward
from the Horicon Marsh area in Wisconsin as winter weather be-
comes more severe in that area. Canada geese also demonstrated a
movement through the Central Mississippi River region in October,
but Canadas peaked in this region during 10-16 November (Figure
27). This November peak was not observed in the Illinois Valley
and the December passage of geese through the Illinois Valley was
not apparent in the Central Mississippi River region.
The major portion of the migration of blue and snow geese
through the central areas of Illinois occurred from mid-October
through early December (Figure 28). The peak of the blue and
snow goose migration for the Illinois Valley was the week of 27
October-2 November whereas in the Central Mississippi River
region, the peak occurred from 10-16 November (Figure 28). More
blue and snow geese passed through the Central Mississippi River
region than the Illinois Valley, and higher numbers of blues and
snows than Canada geese passed through each of these regions.
For those sportsmen who are interested in coots, the fall
passage of this species is documented for the Illinois Valley and
the Central Mississippi River region in Figure 29. Although more
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coots were censused in the Central Mississippi River region, than
in the Illinois Valley, the chronology of migration in both areas
was similar. Coots were most abundant in these two regions from
mid-October to mid-November with the peak of migration occurring
during 20-26 October (Figure 29). Coots began appearing in
Illinois during early September.
Another method of denoting the chronology of fall migration
is to examine the dates when various percentages of the total
use-days of each species occurred during fall. The mean dates of
fall migration for 10% intervals of the total use-days for the
species of waterfowl censused in the Illinois and Central
Mississippi river regions from 1955-1983 are presented in Table
3. The results in this table can be compared with the chronology
of migration patterns demonstrated for ducks and geese (Figures
2-29).
Examination of Table 3 reveals that 22 November was the
average date that 50% of the total use-days of mallards in the
Illinois and Central Mississippi River regions combined occurred
for the years of 1955-1983. However, 50% of the mallard use-days
also occurred after this date in these regions. By contrast, 50%
of the use-days had occurred by 23 October for pintails, 15
October for green-winged teal, and 21 October for wigeon. Thus,
an early season opening would be advisable for this section of
Illinois if more harvest pressure is desirable for pintails,
wigeon, and green-winged teal rather than for mallards.
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Table 3. Average dates of fall migration by 10% intervals of total use-days
for the Illinois and Central Mississippi river regions combined,
1955-1983.
Percentage of Fall Use-days
Species 10% 20% 30% 40% 50% 60% 70% 80% 90%
Mallard 0a31 N 8 N 13 N 18 N 22 N 26 N 30 D 4 D 9
Black 0 30 N 8 N 13 N 18 N 22 N 27 D 1 D 5 D 10
Pintail S 29 0 8 0 13 0 18 0 23 0 27 N 1 N 4 N 14
Blue-winged teal S 5 S 8 S 11 S 15 S 18 S 21 S 25 S 30 0 8
Green-winged teal S 17 S 26 0 3 0 10 0 15 0 21 0 26 N 2 N 9
Wigeon S 29 0 7 0 13 0 17 0 21 0 24 0 27 N 1 N 8
Gadwall 0 12 0 17 0 22 0 26 0 29 N 2 N 5 N 9 N 15
Shoveler S 21 S 28 0 3 0 8 0 12 0 16 0 20 0 25 0 31
Scaup 0 25 0 29 N 2 N 5 N 8 N 10 N 14 N 18 N 23
Ring-necked 0 24 0 28 N 1 N 4 N 7 N 10 N 13 N 17 N 22
Canvasback 0 31 N 6 N 11 N 14 N 17 N 21 N 24 N 29 D 3
Redhead 0 27 0 31 N 2 N 5 N 7 N 9 N 11 N 15 N 18
Ruddy 0 20 0 24 0 28 N 1 N 4 N 7 N 11 N 13 N 21
Goldeneye N 22 N 27 N 30 D 2 D 4 D 6 D 8 D 10 D 12
Bufflehead N 7 N 11 N 14 N 16 N 18 N 21 N 23 N 26 N 30
C. merganser N 23 N 28 D 1 D 3 D 5 D 7 D 9 D 11 D 13
R.B. merganser N 22 N 25 N 27 N 29 N 30 D 2 D 4 D 5 D 7
H. merganser N 11 N 13 N 15 N 17 N 19 N 21 N 23 N 25 N 28
Canada goose 0 9 0 18 0 24 0 30 N 5 N 11 N 17 N 24 D 3
Blue & snow geese 0 20 0 26 0 31 N 4 N 9 N 13 N 18 N 23 N 30
Coot 0 5 0 12 0 17 0 21 0 25 0 28 0 31 N 4 N 10
a S = September, 0 = October, N = November, and D = December.
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The listing of ducks and geese in the order of the average
date that half (50%) of their total fall use-days occurred in the
Illinois and Central Mississippi River regions is as follows:
blue-winged teal (18 September), shovelers (12 October), green-
winged teal (15 October), wigeon (21 October), pintails (23
October), coots (25 October), gadwalls (29 October), ruddy ducks
(4 November), Canada geese (5 November), ring-necks and redheads
(7 November), scaup (8 November), blue and snow geese (9
November), canvasbacks (17 November), buffleheads (18 November),
hooded mergansers (19 November), mallards and black ducks (22
November), red-breasted mergansers (30 November), goldeneyes (4
December), and common mergansers (5 December) (Table 3).
Spring Migration. The wetlands associated with the Illinois
River valley and the Central Mississippi River region provide
important feeding areas for waterfowl moving northward during the
spring migration. Many factors cause the timing and duration of
the spring migration to vary from year to year: the
inconsistency of spring weather (probably the most important
factor), water levels and food conditions (which are partially
dependent upon weather), and the physiological readiness of the
birds to migrate.
Waterfowl stay in Illinois for a shorter time during spring
migration than during fall migration. Goldeneyes and common
mergansers, which overwinter to some degree in Illinois, are the
48
first species to depart for the northern breeding grounds. Geese
are also early spring migrants, followed by such dabblers as
pintails, mallards, black ducks, and wigeon, some of which spend
the milder winters in Illinois. The majority of the diving ducks
arrive about midway during the migration season; canvasbacks and
redheads are the first to appear and scaup and ruddy ducks are
the last to leave. The latest spring migrants are blue- and
green-winged teals and northern shovelers. Generally March is
the peak of spring migration for most species.
The chronology of spring migration for the species of
waterfowl censused in the Illinois River Valley and the Central
Mississippi River region are presented in Figures 30-53 in the
same manner as the chronology of fall migration.
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Northern Mississippi River Region
Aerial inventories were conducted biweekly in the northern
Mississippi River region from October through March for 3 years,
1980-1983 (Figure 1, Table 1). The chronology of migration for
the species of waterfowl inventoried in the northern Mississippi
River region from October through March is presented in Figures
54 to 73.
In the Northern Mississippi River region, the 2-week periods
when the various species reached their peak during fall migration
were gadwalls, scaup, ring-necks, canvasbacks, redheads,
buffleheads and coots, 13-26 October; green-winged teal, wigeon,
Canada geese, and blue and snow geese, 27 October-9 November;
mallards, black ducks, pintails, and ruddy ducks, 10-23 November;
and goldeneyes and all mergansers, 1-15 January (Figures 54-73).
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Northeastern Illinois Region
Selected areas in the Northeastern Illinois Region were
aerially censused biweekly from September through April from
1976-1983 (Figure 1, Table 1). The chronology of migration for
the various species of waterfowl inventoried in the Northeastern
Illinois region from September through April are presented in
Figures 74 to 95.
In the Northeastern Illinois region, the 2-week periods when
the various species of waterfowl reached their peak during the
fall migration were blue-winged teal, 1-14 September; green-
winged teal, pintails, gadwalls, shovelers, and coots, 13-26
October; wigeon, scaup, ring-necks, canvasbacks, redheads,
ruddys, buffleheads, Canada geese, and blue and snow geese, 27
October-9 November; and mallards, black ducks, goldeneyes, and
all mergansers, 24 November-7 December (Figures 74-95).
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Surfaced-mined Lakes Region
The waterfowl in the Surfaced-mined Lakes region were inven-
toried biweekly from early October through March from 1980-1983
(Figure 1, Table 1). The chronology of migration for the various
species inventoried in the Surfaced-mined Lakes region from October
through March are presented in Figures 96 to 115. The Surface-
mined Lakes region includes the area in west-central Illinois
where the special hunting season for giant geese occurs. There-
fore, the chronology of migration for Canada geese (Figure 112)
and blue and snow geese (Figure 114) are of particular importance
to the presence and abundance of giant Canadas (Figure 113).
In the Surface-mined Lakes region, the 2-week periods when
the various species of waterfowl reached their peak during the
fall migration were blue-winged teal, green-winged teal, and
pintails, 13-26 October; mallards, black ducks, wigeon, coots,
gadwalls, shovelers, scaup, ring-necks, and canvasbacks, 10-23
November; mergansers, Canada geese, giant Canada geese, and blue
and snow geese, 24 November-7 December; and goldeneyes, 8-31
December (Figures 96-115).
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Southern Mississippi River Region
The waterfowl in the Southern Mississippi River region
including Carlyle and Rend lakes and Newton and Baldwin cooling
lakes were aerially inventoried biweekly from mid-October through
April from 1972-1983 (Figure 1, Table 1). The chronology of
migration from October through April for the various species of
waterfowl inventoried in the Southern Mississippi River region,
Carlyle and Rend lakes, and Newton and Baldwin cooling lakes are
presented in Figures 116 to 137.
The 2-week periods when the various species of waterfowl
reached their peak during the fall migration were blue-winged and
green-winged teals, 13-26 October when first census flights were
made; pintails, wigeon, shovelers, scaup, ring-necks, redheads,
blue and snow geese, and coots, 27 October-9 November; gadwalls
and ruddy ducks, 10-23 November; mallards, black ducks, and
buffleheads, 24 November-7 December; canvasbacks, goldeneyes and
mergansers, 1-15 January; and Canada geese 1-14 February (Figures
116-137).
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All Regions
The chronology of migration, magnitude of numbers, and
distribution of each waterfowl species inventoried in the census
regions throughout Illinois from 1972-1983 are presented as the
mean or average number counted for 2-week intervals from
September through April in Tables 4-26. From these tables, areas
of Illinois can be compared with reference to the abundance of
various species of waterfowl for management purposes. Where
possible, the percentage that the number of individuals of a
species represented of all the numbers of that species counted in
the various census regions during the two-week periods is in-
cluded in the tables.
The 2-week period of peak abundance of mallards in all
census regions occurred during 10-23 November when an average of
1,269,975 were inventoried in all regions from 1972-1983 (Table
4). During the 10-23 November period when mallard numbers
reached their peak in the census regions, 6.8% of the mallards
occurred in Northeastern Illinois, 43.6% occured in the Illinois
River valley, 0.8% were counted in the Surface-mined region of
west-central Illinois, 5.4% were observed in the Northern
Mississippi River region, 32.0% were sighted in the Central
Mississippi River region, 7.8% occurred in the Southern
Mississippi River region, and 3.6% were seen on the scattered
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cooling lakes and reservoirs (Table 4, Figure 1). Thus, the
Illinois River valley and the Central Mississippi River region
were the most important areas during fall migration for mallards
in the various regions censused from 1972-1983.
Mallard numbers reached their maximum during spring
migration during the 2-week period of 14-27 March (Table 4).
Once again the Illinois River valley and the Central Mississippi
River region were the areas most utilized by mallards and
accordingly provided critical spring migration habitat.
Most species, especially divers, were more abundant during
the fall migration in the Central Mississippi River region than
in the Illinois River region during 1972-1983 (Tables 4-26).
Those species whose percentage occurrence for a 2-week period was
higher in the Central Mississippi River region than in the Illinois
Valley were pintails, all the diving ducks and mergansers, blue
and snow geese, and coots. Mallards, black ducks, green-winged
and blue-winged teals, and shovelers were more abundant in the
Illinois River valley than in the Central Mississippi River
region. Gadwalls, wigeon, and Canada geese were comparably
represented in both of these regions (Tables 4-26). The results
showing higher numbers of more species occurring in the Central
Mississippi River region than in the Illinois Valley (Tables 4-
26) differs somewhat from the magnitude of the numbers of some
species shown in the chronology of migration (Figures 2-29). The
chronology of migration figures were based on data from 1948-
186
1980, whereas the data in Tables 4-26 are based on data from
1972-1983. It is likely that the numbers of some species of
waterfowl have increased in the Central Mississippi River region
in recent years.
The 2-week periods that represented the highest average
counts of each species inventoried in all census regions are
presented for fall and spring (Table 27). The data in Table 27
are from Tables 4-26. Consolidating the peak migration periods
for all species for spring and fall, however, provides a
convenient summary of when each species was most abundant in the
census regions throughout Illinois (Table 27). Also included is
the percentage that the highest 2-week average represents of the
sum of all the bi-weekly averages from September through April.
The mallard was the most abundant species in the state
during both fall and spring with peak bi-weekly averages of
1,269,975 and 518,303 birds for fall and spring, respectively
(Table 27). Scaup were second in abundance with peak bi-weekly
averages of 249,147 and 275,296 birds during fall and spring.
Peak numbers of dabbling ducks outnumbered divers both in the
fall (1,426,987 vs. 365,841, respectively) and in the spring
(775,731 vs. 546,542, respectively). Peak bi-weekly averages of
Canada geese outside the quota zone were 56,950 during the fall
and 143,286 during the spring. Peak numbers of snow geese
187
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occurred in comparable numbers in both the fall (26,869) and the
spring (20,444).
During the falls of 1972-1983, the major wave of duck
migration statewide occurred during the 2-week period of 10-23
November (Table 27). The peak spring wave of ducks came during
the 2-week period of 14-27 March. Peaks of goose migration
occurred during the last week of October and the first week of
November in the fall and the first two weeks of March in the
spring.
Higher peak numbers of dabblers occurred in the fall than in
the spring as shown by examining the percentage that the peak bi-
weekly average represents of the sum of all the bi-weekly
averages of dabblers for the period of September-April (Table
27). The fall dabbler peak represented 19% of the total for the
September-April period whereas the spring peak was 10% of the
same total. Conversely, the fall peak of diving ducks made up
15% of the September-April diver total whereas the spring
comprised 22% (Table 27). During 1972-1983, the average peak of
Canada geese was about twice as high in the spring as compared to
fall numbers.
Peak Populations
Fall
The peak population number is the highest number of
individuals of a species that was inventoried in a region on any
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one of the several census flights during the fall or spring each
year. As an example, all species were counted on approximately
12 census flights each fall in the Illinois River valley
resulting in 12 population values for mallards and all the other
species. The highest of the 12 population values for mallards
during the fall from these flights would be the peak population
number of mallards in the Illinois River valley for the fall
migration period of that year. Because species vary in their
chronology of migration, the peak or highest number of pintails
would usually occur in late October whereas the peak number of
mallards would arrive in late November in the same region. Peak
population numbers are an excellent indicator of the changes in
the numbers of various species of waterfowl occurring in an area
from year to year.
In Illinois, the mallard is the most abundant duck and the
most highly prized by Illinois duck hunters. The Illinois River
valley historically has been one of the most important migration
areas for mallards in the United States. Frederick Lincoln, who
was the first person to band ducks in the United States, placed
bands on mallards in 1922 in the Illinois River valley. Lincoln
noted that "when all the other ducks are gone, there will still
be mallards on the Illinois...." (Heilner 1943). The presettle-
ment bottomland lakes of the Illinois Valley were choked with
vegetation and the bottomland forests supported massive pin oaks
and pecans. The abundance of food in the Illinois Valley has
1 90
attracted thousands of mallards for hundreds of years. Aldo
Leopold (1931) noted that law enforcement officers during the
late 1920's estimated that peak populations of ducks reached 3
million on Crane Lake and on Clear Lake near Havana. However,
because of man's effects, the once magnificent habitat of the
Illinois River valley has become degraded, and along with the
declining continental numbers of mallards, the number of mallards
passing through the Illinois Valley each fall has steadily
decreased.
The peak population counts of mallards during the fall in
the Illinois River valley and the Central Mississippi River
region are presented in Table 28 for 1948-1984. The Illinois
Valley has always accommodated higher numbers of mallards than the
Mississippi Valley. For example, a peak number of 1,858,840
mallards was counted in 1948 in the Illinois River valley as
compared to 224,125 in the Mississippi River valley (Table 28).
In recent years, however, the difference in the peak numbers of
mallards in these two regions is becoming smaller. Unfortunate-
ly, the peak population count of 259,465 mallards in 1984 for the
Illinois River valley was the lowest number ever counted since
the inventories began in 1948 (Table 28). Similarly, the 1984
mallard peak of 155,510 for the Central Mississippi River region
was also the lowest since 1948 (Table 28). The peak popula-
tion counts for mallards (Table 28) are presented in Figure 138
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Table 28. Peak population numbers of mallards censused each fall
in the Illinois and Central Mississippi river regions
combined, 1948-1984.
Central
Year Illinois River Mississippi River
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1,858,840
1,474,565
1,403,300
728,725
1,029,075
1,408,925
1,308,600
1,571,200
1,200,000
1,285,650
743,700
510,500
593,420
374,780
538,150
692,435
507,900
606,885
855,970
1,005,605
564,550
788,720
944,690
577,040
579,205
537,070
415,535
836,665
676,105
909,180
1,252,800
945,620
413,235
444,640
332,615
307,565
259,465
192
224,125
372,500
157,245
320,750
491,620
642,950
582,100
863,650
285,000
335,550
421,750
301,880
470,850
215,775
274,850
529,950
822,300
549,200
339,625
385,815
595,075
723,300
716,300
419,090
351,045
237,075
288,165
561,630
510,560
749,500
1,080,265
707,615
260,645
342,040
296,390
212,195
155,510
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for the Illinois River valley and Figure 139 for the Central
Mississippi River region. A linear regression of peak popula-
tions of mallards versus years revealed a significant downward
trend (r = -0.64, P<0.05) for the Illinois River valley and a
slightly upward trend for the Central Mississippi River region
(r = 0.25, P>0.05).
A comparison of the downward trend of mallard numbers
utilizing the Illinois River (Figure 138) and the stable to
slightly upward trend of mallards inventoried on the Mississippi
River (Figure 139) can be explained by the waterfowl habitat
associated with each river. In the Illinois River valley,
wetlands have been degraded by sedimentation which has greatly
reduced the variety and abundance of aquatic plants and other
natural foods available to mallards. In addition, the popularity
of plowing harvested corn fields in central Illinois during the
fall has sharply decreased the waste grain resource for mallards.
By contrast, the aquatic plant life of the Mississippi River thus
far has been less affected by sedimentation. Moreover, several
public areas and refuges have been established during recent
years in key locations along the Mississippi and these sites are
being effectively managed for waterfowl.
The numbers of mallards in North America have been
fluctuating since the inception of the aerial inventories of the
Illinois River and Central Mississippi River region (Figure 140).
As shown in Figure 140, the trend in the breeding population
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estimates for mallards censused in May each year since 1955 by
the U.S. Fish and Wildlife Service is declining (r = -0.56,
P<0.05). The number of mallards going north in the spring to the
breeding grounds and the conditions of the wetlands on the
breedings ground determine the size of the fall flight of mal-
lards (Figure 141) that will subsequently depart from the
breeding grounds during the fall to the wintering grounds in the
United States. Generally, the estimate of the fall flight for
mallards (Figure 141) is about twice the number of mallards
counted during the breeding surveys in the spring (Figure 140).
Several factors affect the number of mallards that pass
through Illinois each fall. These factors range from the number
of ducks on the breeding grounds to local food conditions in
Illinois. An attempt was made to construct multiple regression
models for mallard populations censused in the Illinois River
valley and the Central Mississippi River region. Dependent
variables for mallards examined included peak population numbers
and use-days in the Illinois River valley, Central Mississippi
River region, and in both of these regions combined. Independent
variables included: 1) the North American breeding population
estimates for mallards (Figure 140); 2) the breeding population
estimates of mallards in areas from where the majority of mal-
lards harvested in Illinois originate (Munro and Kimball 1982);
3) the harvest of mallards the previous year in Illinois; 4) the
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harvest of mallards the previous year in the Mississippi Flyway;
5) fall flight estimates for mallards for the entire United
States (Figure 141); 6) fall flight estimates for the Mississippi
Flyway; 7) May pond indices; 8) July pond indices; 9) the
percentage of fall plowing in western Illinois, and 10) a moist-
soil plant index for the Illinois River valley.
No significant multiple regression models of mallard popula-
tions were generated from these variables for data from 1961-
1984. These independent variables did not explain variation in
the census data sets. The only significant relationships that
resulted among the various regression and correlation analyses
attempted were: 1) the peak population count of mallards in the
Illinois River valley from 1955-1984 with the North American
breeding population estimates for mallards during the same years
(r = 0.49, P<0.05); and 2) the number of use-days of mallards in
the Illinois River valley from 1955-1983 also with the North
American breeding population estimates for mallards during the
same years (r = 0.38, P<0.05). Apparently, the numbers of mal-
lards passing through the Illinois River valley each fall are
more closely associated with the number of breeding mallards
(Figure 140) during the spring than any other factor examined.
Averages of the peak population numbers of mallards by 5-
year periods are presented in Table 29 for the various census
regions of Illinois (Figure 1) from 1950-1984. The census
regions with the most years of data are the Illinois River and
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Central Mississippi River regions. The peak population counts
for mallards from 1948-1984 and a moving 3-year average of these
counts are presented for the Illinois River region, the Central
Mississippi River region, and both regions combined in Figures
142, 143, and 144, respectively.
The 5-year averages of peak population numbers in the
various census regions throughout Illinois and accompanying
figures of the peak population counts with a 3-year moving
average of the counts in the Illinois River region, Central
Mississippi River region, and for both regions combined are
presented for each species inventoried (Tables 30 through 52,
Figures 145 through 201). Tabular data and peak number figures
for the various species are presented as follows: black ducks,
Table 30, Figures 145-147; pintails, Table 31, Figures 148-150;
blue-winged teal, Table 32, Figures 151-153; green-winged teal,
Table 33, Figures 154-156; wigeon, Table 34, Figures 157-159;
gadwalls, Table 35, Figures 160-162; shovelers, Table 36, Figures
163-165; all dabbling ducks, Table 37; scaup, Table 38, Figures
166-168, ring-necks, Table 39, Figures 169-171; canvasbacks,
Table 40, Figures 172-174; redheads, Table 41, Figures 175-177;
ruddy ducks, Table 42, Figures 178-180; goldeneyes, Table 43,
Figures 181-183; buffleheads, Table 44, Figures 184-186; all
diving ducks, Table 45; common mergansers, Table 46, Figures 187-
189; hooded mergansers, Table 47, Figures 190-192; red-breasted
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mergansers, Table 48; all ducks, Table 49; Canada geese, Table
50, Figures 193-195; blue and snow geese, Table 51, Figures 196-
198; coots, Table 52, Figures 199-201.
The drastic decline of the scaup and canvasback on the
Illinois River and the subsequent increase in numbers of these
species on the Central Mississippi River region is particularly
noteworthy (Tables 38, 40; Figures 166-167, 172-173). The food
base for scaup and canvasbacks which disappeared from the upper
Illinois River valley in the mid-1950's, most likely as a
result of ammonia or some other toxic substance, has not
recovered. Pool 19 on the Mississippi River is now a major
migration area for scaup, canvasbacks, and other diving ducks.
Peak population numbers can be used to further demonstrate
the importance of the Illinois River and Central Mississippi
River regions to mallards. The peak population counts of mal-
lards in the fall for the Illinois River region and the Central
Mississippi River region by 10-year periods are expressed as a
percentage of the total number of mallards counted in the sub-
sequent annual Winter Waterfowl and Eagle Survey conducted each
January in Table 53. For the periods investigated, an average of
approximately 21 to 24.5% of all the mallards wintering in the
Mississippi Flyway were in the Illinois River valley during one
day of the fall migration (Table 53).
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Table 53. Ten-year averages of peak populations of mallards
censused during the fall in the Illinois River and
Central Mississippi River regions expressed as a
percentage of all mallards counted in the subsequent
Winter Waterfowl and Eagle Survey for the
Mississippi Flyway.
Percentage
Illinois Central
River Mississippi Both
Years Region River Region Regions
1955-1964 21.1 13.4 32.2
1965-1974 22.1 14.6 32.5
1975-1984 24.5 18.6 41.4
Similarly, between approximately 13.4 and 18.6% of all the
mallards wintering in the Mississippi Flyway were in the Central
Mississippi River region during one day of the fall migration.
Thus, for both regions, a minimum of 32 to 41% of all the
mallards wintering in the Mississippi Flyway passed through the
Illinois and Central Mississippi River regions (Table 53).
Because fall migration is dynamic and populations of ducks at
specific sites turn over several times, the percentages of
mallards wintering in the Mississippi Flyway that pass through
the Illinois and Central Mississippi River regions is undoubtedly
much higher than 32 to 41%.
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Spring
The Illinois River and Central Mississippi River regions
provide important habitat during spring migration when waterfowl
are enroute to the breeding grounds. Generally, spring peak
population nubmers are more variable than those for fall because
river levels are usually high and many bottomlands and upland
fields contain water from spring rains. Migrants take advantage
of these flooded areas and are more dispersed. The absence of
hunting in the spring also allows birds to disperse freely to
areas at their discretion. Consequently, peak population counts
of several species during spring are usually less than those in
the fall.
In spring, mallards were also the most abundant species in
the Illinois River valley, followed by coots, scaup, and Canada
geese (Table 54). However, peak spring counts for mallards
averaged only about 27% of the peak fall counts. Canada geese
were more numerous in the spring (53,397) in the Illinois River
valley than in the fall (11,642). The most abundant duck in the
Mississippi River valley in the spring was scaup (Table 54) with
spring counts averaging about 88% of the fall counts. Average
peak counts of canvasbacks in the spring on the Mississippi River
(65,177) were comparable to average fall counts, thus demon-
strating the importance of the Mississippi River, especially
287
Table 54. Average numbers of peak population counts of waterfowl
in the spring for the Illinois River, Central
Mississippi River region, and both regions combined
for intermittent years between 1955-1984.
Central
Illinois Mississippi Combined
Species River River Regions
Mallard 224,301 145,375 343,478
Black 4,666 2,043 6,299
Pintail 27,481 34,356 55,244
Blue-winged teal 10,022 8,643 17,477
Green-winged teal 6,221 6,474 11,346
Wigeon 37,908 27,705 60,604
Gadwall 4,200 4,013 7,623
Shoveler 5,962 6,639 10,819
Scaup 78,785 233,662 276,218
Ring-necked 26,870 28,512 50,210
Canvasback 17,364 65,177 75,290
Redhead 5,084 6,384 10,140
Ruddy 10,871 5,596 15,388
Goldeneye 8,966 9,246 17,465
Bufflehead 779 986 1,551
Common merganser 6,502 4,454 9,543
Red-breasted merganser 207 225 309
Hooded merganser 349 451 654
Canada goose 53,397 9,885 61,834
Giant Canada goose 2,271 0 2,271
Blue & snow geese 7,673 7,304 14,002
Coot 94,252 73,718 159,707
288
the Keokuk Pool, to diving ducks for both the fall and spring
migration periods.
The peak population numbers of the species of waterfowl
aerially inventoried in the Illinois and Central Mississippi
River regions during spring migration from 1955-1985 are
presented by species in Figures 202 through 221.
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Waterfowl Use-days
Investigations were conducted on duck and goose use-days
(one duck or goose spending one day in an area) in the Illinois
River and Central Mississippi river regions. Waterfowl use-days
serve as an index to the abundance and duration of stay of the
species censused. This information assists in the management of
waterfowl by indicating the areas of highest use over time by
various species of ducks and geese.
Average annual use-days for fall (1 September-15 December)
for ducks of all species were summarized by 5-year periods from
1950-1984 for the Illinois River region (Table 55), the Central
Mississippi River region (Table 56), and for both of these
regions combined (Table 57). In the Illinois Valley use-days for
all ducks except wood ducks varied between an average of
approximately 21 million and 54 million annually (Table 55).
Wood ducks were not counted on aerial inventories because of
their inhabitation of wooded wetlands, thus making them difficult
to census. In the Central Mississippi River region average
annual use-days for all ducks varied between approximately 19 and
43 million (Table 56). For both river regions combined, average
annual use-days for all ducks ranged between 45 and 83 million
(Table 57). Mallards accounted for the majority of duck use-days
in both river regions. Average annual use-days for geese varied
between 0.3 and 1.6 million in the Illinois Valley, 0.2 and 2.0
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million in the Central Mississippi River region, and 0.5 and 3.5
million for both regions combined (Tables 55-57). Average annual
use-days for coots ranged between 0.9 to 5.2 million in the
Illinois Valley as compared to 1.1 to 10.8 million in the Central
Mississippi River region (Tables 55 and 56).
The percentage of the species composition of waterfowl use-
days in the Illinois River and Central Mississippi River regions
are presented by 10-year intervals from 1948-1984 in Tables 58-
67. Dabbling ducks comprised the majority (93.5%) of duck use-
days in the Illinois River valley, especially since 1955 (96.6 to
98.0%) whereas the percentage of use-days represented by diving
ducks has declined from 22.9% before 1955 to 1.7-3.4% after 1955
(Table 58). Dabbling ducks also represented the majority (64.8%)
of duck use-days in the Central Mississippi River region, but
diving ducks were also abundant accounting for an average of
35.2% of all use-days (Table 58).
In the Illinois River valley since 1948, mallards accounted
for an average of approximately 82% of the fall use-days,
followed by scaup (3.6%, mostly from pre-1955 years), pintails
(2.8%), wigeon (2.7%), and green-winged teal (2.2%) (Tables 59-
67). In the Central Mississippi River region, mallards accounted
for 51.8% of the average fall use-days followed by scaup (24.6%),
pintails (7.0%), canvasbacks (5.9%), ring-necks (3.5%), and
wigeon (2.8%) (Tables 59-67). The goose fall use-days were
somewhat equally divided in the Illinois River region among
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Table 58. Percentage of total duck fall use-days by 10-year intervals
represented by dabblers and divers for the Illinois and
Central Mississippi river regions, 1948-1984.
Percentage
Illinois Central Mississippi
River River
Years Dabblers Divers Dabblers Divers
1948-1954 77.1 22.9 67.7 32.3
1955-1964 97.1 2.9 68.3 31.6
1965-1974 98.0 1.7 57.2 42.6
1975-1984 96.6 3.4 66.5 33.5
Mean 93.5 6.5 64.8 35.2
Table 59. Percentage of total duck fall use-days by 10-year intervals
represented by mallards and black ducks for the Illinois and
Central Mississippi river regions, 1948-1984.
Percentage
Illinois Central Mississippi
River River
Years Mallard Black Mallard Black
1948-1954 71.9 0.8 52.4 0.1
1955-1964 83.6 1.8 57.9 0.3
1965-1974 89.5 2.0 46.3 0.6
1975-1984 80.8 1.5 50.7 0.8
Mean 82.3 1.6 51.8 0.5
315
Table 60. Percentage of total duck fall use-days by 10-year intervals
represented by pintails and shovelers for the Illinois and
Central Mississippi river regions, 1948-1984.
Percentage
Illinois Central Mississippi
River River
Years Pintail Shoveler Pintail Shoveler
1948-1954 2.3 0.1 13.9 Ta
1955-1964 4.3 0.1 3.7 T
1965-1974 1.8 0.1 5.8 T
1975-1984 2.5 0.2 6.8 0.1
Mean 2.8 0.1 7.0 T
a Trace use of <0.05% of total duck use-days.
Table 61. Percentage of total duck fall use-days by 10-year invervals
represented by blue-winged and green-winged teals for the
Illinois and Central Mississippi river regions, 1948-1984.
Percentage
Illinois Central Mississippi
River River
Years Blue-winged Green-winged Blue-winged Green-winged
1948-1954 0.7 0.4 0.1 0.7
1955-1964 1.3 3.5 1.0 1.9
1965-1974 1.2 1.9 0.5 1.0
1975-1984 3.0 2.4 1.5 1.3
Mean 1.6 2.2 0.8 1.3
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Table 62. Percentage of total duck fall use-days by 10-year intervals
represented by wigeon and gadwalls for the Illinois and Central
Mississippi river regions, 1948-1984.
Percentage
Illinois Central Mississippi
River River
Years Wigeon Gadwall Wigeon Gadwall
1948-1954 0.8 Ta 0.5 0.1
1955-1964 2.3 0.2 2.9 0.6
1965-1974 1.3 0.1 2.5 0.5
1975-1984 5.7 0.5 4.8 0.5
Mean 2.7 0.2 2.8 0.4
a Trace use of <0.05% of total duck use-days.
Table 63. Percentage of total duck fall use-days by 10-year intervals
represented by scaup and canvasbacks for the Illinois and
Central Mississippi river regions, 1948-1984.
Percentage
Illinois Central Mississippi
River River
Years Scaup Canvasback Scaup Canvasback
1948-1954 14.3 2.7 22.2 1.9
1955-1964 1.0 0.2 26.7 1.9
1965-1974 0.8 0.1 30.2 8.9
1975-1984 1.4 0.3 18.5 9.8
Mean 3.6 0.7 24.6 5.9
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Table 66. Percentage of total duck fall use-days by 10-year intervals
represented by goldeneyes and common mergansers for the
Illinois and Central Mississippi river regions, 1948-1984.
Percentage
Illinois Central Mississippi
River River
Years Goldeneye C. Merganser Goldeneye C. Merganser
1948-1954 0.1 Ta 0.2 T
1955-1964 0.1 0.3 0.3 0.1
1965-1974 0.1 0.4 0.5 0.1
1975-1984 0.6 0.2 0.1 0.3
Mean 0.2 0.2 0.5 0.2
a Trace use of <0.05 percent of total duck use-days.
Table 67. Percentage of total goose fall use-days by 10-year intervals
represented by Canada and blue and snow geese for the Illinois
and Central Mississippi river regions, 1948-1984.
Percentage
Illinois Central Mississippi
River River
Years Interior Gianta Blue & Snow Canada Blue & Snow
1948-1954 46.5 0 53.5 11.5 88.5
1955-1964 29.7 0 70.3 17.4 82.6
1965-1974 37.0 0.2 62.8 22.1 77.9
1975-1984 62.1 4.9 33.0 51.5 48.5
Mean 43.6 1.4 55.0 26.8 73.2
a Canada geese of the
River valley.
giant race were not observed in the Mississippi
318
Canadas (43.6% and 1.4% giants) and blues and snows (55.0%) as
compared with a higher percentage of fall use-days represented
by blue and snow geese (73.2%) in the Central Mississippi River
region (Table 67).
The comparison of the average annual use-days of mallards
and all ducks between the Illinois River and Central Mississippi
River region by approximate 10-year intervals from 1948-1983 is
presented in Figure 222. A similar comparison is portrayed for
scaup and canvasback in Figure 223. These figures demonstrate
that more mallard use-days occurred in the Illinois Valley than
the Central Mississippi River region, that fall use-days for all
ducks in the Central Mississippi River region have surpassed
that for the Illinois Valley, and that use-days for scaup and
canvasbacks in the Illinois Valley have declined to virtually
insignificant levels.
The fall (1 September-15 December) use-days for the
various species of waterfowl censused in the Illinois River and
Central Mississippi River regions from 1948-1984 are presented in
Figures 224-292.
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Importance of Refuges
As noted from the numbers of waterfowl that pass through
Illinois each fall and spring, the wetlands of Illinois provide
critical migration habitat to several species of waterfowl.
Waterfowl must acquire two important things from migration areas.
These factors are rest and food. If food and rest are not
available at sites where waterfowl stop in their migration each
fall, they depart for another migration area that will
satisfy their physiological requirements for migration. Mallards
will return to the same or nearby migration areas every fall and
will spend 20-30 days at these sites if sufficient food is
present and there is an area protected from disturbance. If
either food is limited or disturbance is untolerable, mallards
and other species will leave as soon as the day after arrival.
For the hunters of Illinois and other migration areas, it is
imperative that the distribution and abundance of disturbance-
free refuges are available, especially during the hunting season.
Bellrose (1954) investigated the importance of waterfowl
refuges in Illinois during the 1940's and early 1950's. Bellrose
(1954) found that: 1) security was the principal factor
governing the degree of waterfowl use of refuges; 2) large
increases in the number of ducks utilizing refuges occurred
within a few years of establishment with no habitat improvement;
3) mallards will feed at distances up to 25-30 miles from a
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refuge; 4) migration or flyway refuges decrease the heavy demands
for food on winter areas by keeping ducks longer on migration
areas; 5) refuges make more ducks available by building up local
concentrations from which mallards and some other species
disperse to feed over areas within about 25 miles of the refuge;
and 6) without suitable places to stop for resting and feeding
during the hunting season, migrating waterfowl, especially
mallards and pintails, would move on to wintering grounds.
There are three types of waterfowl refuges in Illinois:
natural, public and private (Figure 293). Natural refuges are
large open bodies of water that provide sanctuary from hunters
merely because of their size. There are three large open water
areas in the census regions of the natural refuge class, Upper
and Lower Peoria lakes in the Illinois River valley and Keokuk
Pool (Pool 19) in the Central Mississippi River region. Lower
Peoria Lake is of minor importance for waterfowl because of its
close association with the city of Peoria. In recent years the
hunting pressure on Pool 19 has increased. These open water
natural refuges are more suited for diving ducks than for
dabbling ducks.
Private refuges occur primarily in the Illinois Valley where
approximately 270 duck clubs occur. Refuges or rest areas for
ducks got their start on the private clubs in the Illinois Valley
when in the early 1900's, caretakers and club owners found that a
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Figure 293. Private and public waterfowl refuges in the Illinois
River and Central Mississippi River regions. Upper
and lower Peoria Lake and Keokuk Pool are designated
as private.
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refuge greatly increased the numbers of waterfowl and the length
of stay on their properties (Bellrose 1944).
The third type of refuge is the public refuge, either state
or federally operated. The first state refuge established in our
census regions was Rice Lake in 1943 and the first public area
was Lake Chautauqua in 1940. Since then, more state and federal
areas have been established (Figure 293).
To further investigate the effects of waterfowl refuges on
waterfowl use, the natural, private, and public refuges in the
Illinois Valley and Central Mississippi River region were grouped
into zones (Figures 294 and 295, respectively). Use-days on the
designated refuges were calculated as a percentage of the total
use-days in a particular zone to derive an estimate of the impor-
tance of the refuges in the various zones or stretches of the
rivers from 1961-1983. In the Illinois Valley, the percentages
of use-days spent by waterfowl on the designated refuges were
calculated before the hunting season (1 September-15 October),
during the hunting season (15 October-15 December), and for the
entire fall from 1 September to 15 December.
The percentages of use-days of all ducks and various species
of ducks on refuges within the zones of the Illinois River before
the hunting season, during the hunting season, and for the entire
fall are presented in Tables 68-81. As the data in Table 68
demonstrate, the majority of waterfowl use in the Illinois
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Figure 294. Zones of private and public waterfowl refuges in the
Illinois River valley. Upper and lower Peoria Lake
are designated as private.
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Figure 295. Zones of private and public waterfowl refuges in the
Central Mississippi River region. Keokuk Pool is
designated as private.
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Table 68. Average percent of use-days by all ducks on refuges in the
Illinois River valley, 1961-1983.
Refuge Before During Entire
Zone hunting season hunting season fall
1 57.6 84.7 83.6
2 90.0 96.2 94.8
3 47.2 72.7 71.7
4 53.1 67.8 66.1
Table 69. Average percent of mallard use-days on refuges in the
Illinois River valley, 1961-1983.
Refuge Before During Entire
Zone hunting season hunting season fall
1 57.7 85.3 85.2
2 92.9 96.7 96.3
3 48.8 73.8 74.0
4 54.8 67.5 66.8
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Table 70. Average percent of black duck use-days on refuges in the
Illinois River valley, 1961-1983.
Refuge Before During Entire
Zone hunting season hunting season fall
1 55.4 83.0 82.1
2 86.2 93.5 93.0
3 53.6 73.0 73.4
4 56.1 68.1 67.5
Table 71. Average percent of pintail use-days on refuges in the
Illinois River valley, 1961-1983.
Refuge Before During Entire
Zone hunting season hunting season fall
1 58.5 69.5 64.6
2 91.7 85.1 89.5
3 41.1 52.8 46.3
4 56.9 74.2 67.4
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Table 72. Average percent of green-winged teal use-days on refuges in
the Illinois River valley, 1961-1983.
Refuge Before During Entire
Zone hunting season hunting season fall
1 55.6 68.3 61.1
2 88.1 85.1 88.2
3 41.9 36.6 40.1
4 46.3 48.8 46.8
Table 73. Average percent of wigeon use-days on refuges in
the Illinois River valley, 1961-1983.
Refuge Before During Entire
Zone hunting season hunting season fall
2
3
4
57.7
88.7
52.3
57.4
67.5
82.1
57.2
66.0
65.4
88.0
55.4
65.7
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Table 74. Average percent of gadwall use-days on refuges in
the Illinois River valley, 1961-1983.
Refuge Before During Entire
Zone hunting season hunting season fall
1 71.6 72.6 77.4
2 94.4 87.2 91.8
3 50.9 50.5 51.5
4 64.1 71.9 69.8
Table 75. Average percent of shoveler use-days on refuges in
the Illinois River valley, 1961-1983.
Refuge Before During Entire
Zone hunting season hunting season fall
1 58.2 74.7 61.5
2 94.5 83.0 82.3
3 47.3 67.2 54.1
4 52.8 63.1 57.1
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Table 76. Average percent of scaup use-days on refuges
the Illinois River valley, 1961-1983.
Refuge Before During Entire
Zone hunting season hunting season fall
1 96.5 96.7 96.9
2 99.9 98.0 97.6
3 74.1 74.6 75.6
4 80.9 75.2 75.7
Table 77. Average percent of ring-necked duck use-days on refuges in
the Illinois River valley, 1961-1983.
Refuge Before During Entire
Zone hunting season hunting season fall
1 84.1 82.2 83.8
2 96.2 93.6 93.7
3 74.5 75.8 76.4
4 80.1 79.7 79.7
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Table 78. Average percent of canvasback use-days on refuges in
the Illinois River valley, 1961-1983.
Before During Entire
Region hunting season hunting season fall
1 81.8 74.9 76.0
2 100.0 99.7 98.8
3 78.4 82.2 78.8
4 79.0 72.4 72.6
Table 79. Average percent of Canada goose use-days on refuges in
the Illinois River valley, 1961-1983.
Refuge Before During Entire
Zone hunting season hunting season fall
1 86.1 93.7 92.7
2 90.7 88.0 89.7
3 63.5 65.5 65.2
4 64.3 79.1 79.0
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Table 80. Average percent of blue and snow geese use-days on refuges
in the Illinois River valley, 1961-1983.
Refuge Before During Entire
Zone hunting season hunting season fall
1 94.5 97.4 97.3
2 96.9 96.9 97.2
3 71.4 79.9 78.1
4 54.1 81.6 80.0
Table 81. Average percent of American coot use-days on refuges in
the Illinois River valley, 1961-1983.
Refuge Before During Entire
Zone hunting season hunting season fall
1 76.2 78.9 79.8
2 90.2 93.8 92.7
3 58.5 63.0 61.8
4 56.2 65.6 62.8
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Valley occurs on the designated refuges. Even before the hunting
season when waterfowl were not forced to seek decreased
disturbance on rest areas, the use of refuge areas was high,
probably because of the attractive management practices and
subsequent conducive water levels and food conditions for
waterfowl use (Table 68). The increase in the percentage of use-
days spent on designated refuge areas from the period before the
hunting season to the period during the hunting season is of
major importance (Table 68). Most species of dabblers as well as
Canada and blue and snow geese increased their use of refuges
during the hunting season. The before-season use of refuges by
scaup, ring-necks, and canvasbacks was high and, thus, showed
only minor changes during the hunting season (Tables 69-80).
Mallards, the most abundant duck species in the Illinois Valley,
increased their use of refuge areas during the hunting season in
every zone (Table 69). Without the availability of private,
public, and natural refuges, there is little doubt that the
abundance and duration of stay during the fall migration of most
species of waterfowl would substantially decline in the Illinois
River valley.
Refuge areas also demonstrated significant importance in
waterfowl use for the Central Mississippi River region (Tables
82-85). In all 5 zones, over half of the waterfowl use-days from
1 September to 15 December occurred on refuges and in 4 of these
zones the use was approximately 90% or higher (Table 82). The
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Table 82. Average percent of use-days by all ducks on refuges
in the Central Mississippi River region, 1961-1983.
Refuge
Zone
Average %
Entire Fall
1 87.9
2a  90.7
3 51.2
4 96.2
5 94.9
a Includes Keokuk Pool as a natural refuge.
Table 83. Average percent of use-days for the entire fall by
dabbling ducks on refuges in the Central Mississippi
River region, 1961-1983.
Species
Mallard
Black duck
Pintail
Green-winged teal
Wigeon
Gadwall
Shoveler
1
91.1
88.0
86.5
67.7
67.5
74.8
53.3
a Includes Keokuk Pool as
Refuge Zone
3
51.5
58.6
44.7
27.0
47.3
51.6
36.4
63.2
59.7
24.1
17.5
26.3
14.6
11.9
a natural refuge.
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4 5
97.7
96.6
97.2
94.5
97.8
98.5
92.2
95.0
94.6
97.5
90.9
87.4
85.8
91.0
Table 84. Average percent of use-days for the entire fall by
diving ducks on refuges in the Central Mississippi
River region, 1961-1983.
Refuge Zone
Species 1 2a  3 4 5
Scaup 57.6 94.1 6.7 66.1 85.3
Ring-necked duck 54.0 90.9 7.7 70.4 89.9
Canvasback 53.1 92.6 13.6 59.9 85.5
Redhead 46.0 83.2 0.0 61.0 87.6
Ruddy 27.6 90.7 0.7 58.9 84.5
Goldeneye 40.6 89.4 6.1 47.2 84.0
Bufflehead 33.7 80.2 0.0 32.5 85.5
Common merganser 59.6 79.9 9.2 51.6 79.8
a Includes Keokuk Pool as a natural refuge.
Table 85. Average percent of use-days for the entire fall by
geese and coots on refuges in the Central Mississippi
River region, 1961-1983.
Refuge Zone
Species 1 2a  3 4 5
Canada goose 90.6 41.5 29.4 91.6 96.2
Blue and snow geese 86.1 59.4 6.9 94.8 93.0
Coot 51.6 80.9 20.9 79.9 84.7
a Includes Keokuk Pool as a natural refuge.
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waterfowl use in Zone 3 was the lowest probably because of the
existence of only 1 refuge in a long stretch of the river (Figure
295). Refuges in Zones 1, 4, and 5 were heavily used by dabbling
ducks and geese whereas the refuges in Zone 2 (primarily Pool 19)
were favored by diving ducks (Tables 83-85).
Winter Inventory
A large proportion of the ducks present in Illinois during
early January when the annual Winter Waterfowl and Eagle Survey
is conducted occur in the Illinois River Valley and the Central
Mississippi River regions (Figure 1). These regions have been
aerially censused for the Winter Waterfowl and Eagle Survey since
1953 (Table 86). The number of ducks present in Illinois during
January is dependent upon annual variations in the severity of
winter weather as well as in the continental population status of
the various species of ducks.
Since the early 1970's, several power plant cooling lakes
and reservoirs have been constructed in Illinois. The average
number of ducks that were inventoried on these new cooling lakes
and reservoirs in northeastern, central, and southern Illinois as
compared to the Illinois and Central Mississippi River regions is
shown by 5-year periods in Figure 296. The cooling lakes inven-
toried since 1971 include Baldwin, Sangchris, Newton, Clinton,
Braidwood, Collins, Dresden, and Seneca. The reservoirs censused
since 1971 included Shelbyville, Carlyle, and Rend lakes and Lake
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Table 86. Numbers of total ducks and mallards aerially censused in
the Illinois and Central Mississippi river regions and in
the Mississippi Flyway during the annual Winter Waterfowl
and Eagle Survey, 1953-1985.
All Ducks Mallards
Illinois Illinois
and Central Mississippi and Central Mississippi
Year Mississippi Flyway Mississippi Flyway
586,580
937,265
923,061
859,410
1,263,150
118,255
265,625
570,857
304,560
30,715
326,705
841,265
218,930
488,628
533,241
115,425
168,170
379,695
549,318
203,435
222,740
71,415
186,095
512,675
351,735
196,370
136,500
368,560
316,190
199,115
126,785
48,645
32,575
5,123,558
5,301,764
5,254,734
7,187,788
7,492,121
6,698,515
6,826,393
6,659,469
7,851,210
6,654,248
7,227,720
10,863,278
7,817,500
9,201,900
8,641,700
6,673,100
7,720,900
9,013,000
8,202,700
6,413,900
7,393,600
6,436,900
6,098,900
9,689,800
7,023,400
4,719,600
6,435,900
5,273,900
5,906,700
6,196,200
4,610,500
3,937,500
5,426,300
549,385
900,385
871,995
838,465
1,227,555
89,965
241,075
528,590
282,520
16,950
292,055
803,080
188,965
423,970
495,275
104,065
144,435
350,980
520,510
188,035
189,165
52,630
147,600
470,490
333,860
166,475
106,045
276,655
275,885
162,135
67,245
34,185
18,875
3,443,031
3,704,224
3,576,772
5,175,427
5,268,308
4,018,916
3,917,760
3,016,760
3,244,899
1,922,260
2,729,749
4,069,648
2,972,000
4,105,400
3,728,900
2,200,500
2,123,700
3,942,900
3,751,300
2,794,000
2,911,600
2,056,600
2,860,600
3,945,400
3,133,200
2,604,900
3,072,800
2,359,500
2,621,800
2,492,600
1,878,000
1,440,100
1,968,600
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1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
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Springfield. From 3 to 7 of these reservoirs and cooling lakes
were censused during the 1971-1975 period, 7-12 during the 1976-
1980 period, and 12 in the 1981-1985 period (Figure 296). The
cooling lakes and reservoirs held 24% as many ducks as the
Illinois and Central Mississippi river regions during the 1971-
1975 period, 43% as many during the 1976-1980 period, and 34% as
many during the 1981-1985 period. These cooling lakes and reser-
voirs are providing winter habitat for waterfowl as well as
important fall and spring migration habitat.
The average percentage of the species composition of all
ducks inventoried during the Winter Waterfowl and Eagle Survey on
the Illinois and Central Mississippi river regions, on cooling
lakes, and on reservoirs is presented in Table 87. The highest
percentage of ducks inventoried on the rivers, reservoirs, and
cooling lakes were mallards followed by the late-migrating
goldeneyes and common mergansers (Table 87). Mallards comprised
a highest percentage (85%) of all ducks censused on the rivers
and the lowest (71.6%) on the reservoirs. Goldeneyes and common
mergansers were most abundant on the reservoirs. Approximately
44% of the mallards that are censused during the annual Winter
Waterfowl and Eagle Survey occur in the Mississippi Flyway, 28%
in the Central Flyway, 25% in the Pacific Flyway, and 3% in the
Atlantic Flyway.
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Table 87. Average percentage of the species composition of all ducks
censused during the annual Winter Waterfowl and Eagle
Survey, 1953-1985.
Illinois
and Central
Mississippi Coolingb
Species River Regions Reservoirs Lakes
Mallard 85.0 71.6 80.0
Goldeneye 5.6 17.9 11.8
Common merganser 4.2 6.9 4.0
Black duck 2.4 2.1 3.3
Canvasback 2.1 0.9 0.1
Other Tc T T
a 1972-1985, includes Lake Springfield and Rend, Carlyle and
b Shelbyville lakes.1972-1985, includes Baldwin, Sangchris, Clinton, Newton,
Braidwood, Collins, Dresden, and Seneca.
Trace.
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FOOD HABITS
Current information about the food habits of Illinois'
migratory waterfowl is necessary for effective long-term manage-
ment of this resource. The last extensive food habits study was
based on waterfowl gizzards collected during 1938-1940 (Anderson
1959). Since that time, pollution and sedimentation have
materially reduced the quantity and quality of waterfowl habitat
associated with Illinois' streams and rivers. A number of
changes in agricultural practices have affected the availability
of waste grain to migrating waterfowl. Although the number of
acres in corn production has increased somewhat along with the
yields of better hybrids, fall plowing has become a common prac-
tice. The construction of several flood-control reservoirs and
power-plant cooling lakes has created new waterfowl habitat in
areas where previously little existed.
The earliest waterfowl food habits study in Illinois was
conducted by Uhler (1933) who analyzed the contents of 87 mallard
stomachs from the Duck Island Club along the Illinois River in
Fulton County. Bellrose (1938) examined 79 duck gizzards
collected from the Starved Rock Pool near Ottawa and the Duck
Island Club. Martin and Uhler (1939) listed the foods of 185
duck gizzards from 11 locations in Illinois. Anderson's (1959)
classic work was based on 4,977 duck gizzards of 17 species
collected from 32 private duck clubs and commercial pickers along
the Illinois and Mississippi rivers during 1938-1940. The foods
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of 88 lesser scaup from Pool 19, Mississippi River were reported
by Rogers and Korschgen (1966). Bell and Klimstra (1970)
analyzed the contents of 561 "crops" of Canada geese from
Horseshoe Lake in southern Illinois. R. Root (unpubl. report
1970) summarized the foods of 119 mallards collected at Mallard
Farms Duck Club along the upper Illinois River. The results from
analyses of 409 gizzards of 5 species of diving ducks collected
from Pool 19, Mississippi River were reported by Thompson (1973).
Sweet (1976) studied the food habits of 220 mallards and wood
ducks collected at Oakwood Bottoms greentree reservoir in
southern Illinois. Stinauer (1976) examined the contents of 581
mallard and 162 lesser scaup gizzards from Pools 18 and 19 of the
Mississippi River. Paveglio and Steffeck (1978) reported on the
food habits of 151 diving ducks from Pool 19, Mississippi River.
With the exception of Anderson's (1959) work, all of the previous
studies have been limited in the number of species examined,
localized geographically, or have combined data from different
species.
The objectives of this study were to: (1) determine the
principal foods used by waterfowl in Illinois, with emphasis on
the mallard; (2) assess changes in food habits since the last
major study (1938-1940); (3) examine differences in major foods
among different geographic regions of the state; (4) determine
the variation in food habits within and between years; (5)
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summarize the nutritive and energy contents of major food items;
and (6) relate the effectiveness of various management techniques
to the food habits observed.
The mallard was selected for intensive state-wide evaluation
because it currently comprises approximately 80% and 45% of all
duck-use days in the fall for the Illinois and Mississippi
rivers, respectively, and makes up approximately 50% of the
Illinois harvest. Management practices on the majority of the
state's waterfowl management areas have been directed to the
requirements of the mallard. The importance of Illinois' water-
fowl habitat to migrating mallards is illustrated by the fact
that during the 5-year period 1978-1982, peak fall censuses of
mallards from the Illinois and Mississippi rivers alone averaged
44.7% of the winter inventory population for the Mississippi
Flyway. A large sample size was deemed necessary to adequately
address the various geographical and chronological aspects of the
data set. A total of 9,300 mallard gizzards was collected from
45 locations state-wide during the hunting seasons of 1979-1982
(Figure 297).
The Mississippi River, particularly Pool 19 (Keokuk Pool),
is also an important fall concentration area for diving ducks.
Trauger and Serie (1974:71) stated, "Keokuk Pool has been charac-
terized as the most important inland area for migrating diving
ducks in North America." Lesser scaup comprised an average 22.2%
of the total duck use-days in the fall for the Mississippi River
414
Figure 297. Gizzard collection sites for food habits analyses.
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(1978-1982) and the 5-year average peak fall count of lesser
scaup from that area alone comprised 62.6% of the Mississippi
Flyway winter inventory population. A total of 378 lesser scaup
gizzards was collected from Pool 19 during 1979-1982 to assess
food resources on that critical area, and 238 lesser scaup giz-
zards were collected from 6 other locations for comparison
(Figure 297). Smaller samples of other diving ducks were
collected from the Mississippi River including redheads (39),
ruddy ducks (16), and ring-necked ducks (15).
Although the majority of the Mississippi Valley Population
(MVP) of Canada geese winters in southern Illinois, only one food
habits study of this species has been conducted there (Bell and
Klimstra 1970). During 1981 and 1982, 512 Canada goose gizzards
were collected at Rend Lake, Union County, and Horseshoe Lake
wildlife management areas (Figure 297) to determine the fall and
winter food habits in that region.
The contents of 265 wood duck gizzards collected mainly from
the Illinois River during 1978-1983 were analyzed. The wood duck
has greatly increased its abundance in Illinois during recent
years. It is now second only to the mallard in the hunters' bag,
averaging approximately 14-15% of the total harvest.
In addition to these species, gizzards were also analyzed
from 218 green-winged teal, 37 pintails, 31 wigeon, 22 gadwalls,
6 black scoter. A mixed sample of 164 blue-winged and green-
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winged teal was collected at Carlyle Lake during the 1981
September teal season to document the foods of teals during early
migration.
Prior to the hunting season, most cooperators including
private hunting clubs, public hunting areas, and commercial duck
pickers were supplied with gallon jugs partially filled with 10%
formalin or 95% ethanol solutions; some cooperators froze gizzard
samples. Each jug was labeled according to week of the season
and species of waterfowl gizzard to be collected. At the end of
the hunting season, jugs were collected and delivered to the
Illinois Department of Conservation for preliminary processing.
Each gizzard was opened and its contents were washed into a
24-cm diameter bowl. Washing was continued and the bowl moved in
a "panning" motion to flush organic and other less dense
materials over the lip and into a 30-cm diameter, 60-mesh (0.25-
mm grid) sieve. The "food" sample was removed from the sieve and
the "grit" sample from the bowl and placed on separate blotters.
These were transferred to a tray with retaining edges, labeled
with sequentially numbered ticket stubs, and air dried for at
least 24 hours. After drying, each food sample was sealed in a 6
x 7.5-cm plastic bag, fluoroscoped to determine the presence of
any shot, and frozen for later analysis. Grit samples were
examined manually and X-rayed for a separate study on shot
ingestion, and then sealed in bags and stored.
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After receiving the food samples at the Natural History
Survey, they remained frozen until examination. Each bag was
opened and the contents examined in a petri dish under a 7-30x
zoom binocular dissecting microscope. Contents were identified,
measured using the dry volumetric method, and recorded to the
nearest 0.01 ml on separate note cards. Volumetric
determinations were made using 1 ml, 5 ml, 10 ml, and 25 ml
graduated cylinders depending on the volume to be measured.
After placing the material in the cylinder, contents were
compressed slightly with a small dowel rod to remove air spaces.
Measurements of bulky items were made by adding a known volume of
#9 steel shot, subtracting the known amount, and retrieving the
steel shot with a magnet. Volumes of small numbers of seeds in
gizzard samples were often estimated by multiplying the number of
seeds times the calculated average volume for that species; unit
volumes for seeds of uniform size were calculated by measuring a
larger volume of seeds and counting the number of individuals in
the sample. This procedure helped to streamline analyses and was
considered more accurate than attempting to measure very small
volumes. Samples of all food items found in gizzards were placed
in a reference collection for later use. Leroy J. Korschgen,
Food Habits Specialist, Missouri Department of Conservation,
supplied some reference samples and helped identify numerous
unknown items throughout the study.
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Primary references used for identification of food items
were Martin and Barkley (1961), Delorit (1970), and Montgomery
(1977) for seeds; Hitchcock (1935), Fassett (1940), Mason (1957),
Britton and Brown (1970), and Mohlenbrock (1975) for vegetative
parts and some seeds; Pennak (1978) for invertebrates in general;
and Burch (1975a, 1975b, 1982) for Pelecypoda and Gastropoda.
Scientific names follow the taxonomy of Mohlenbrock (1975) for
plants, Burch (1975a, 1975b, 1982) for Mollusca, and Pennak
(1978) for other invertebrates.
Both frequency and volume measurements are used to express
results. Frequency is presented as a percent of the total number
of samples in which a given item occurs. Volume is summarized
using the aggregate volume method where all volumes recorded for
a given item in a set of samples is summed and divided by the
total volume of all food items in the set and expressed as a
percent (Martin et al. 1946). Tabular lists of "important" food
items for a set of samples are ranked in order of decreasing
percent volume. An item classified as "important," "major," or
"principal" for a set of samples simply means the item comprised
1% or more of the total food volume. The actual importance of a
food item is more accurately determined by comparing both
frequency and volume measurements. An item with high ratings of
both frequency and volume indicate a food of high quality,
quantity, or preference. A high frequency and low volume rating
for an item may indicate low quality or quantity, or suggest that
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the item is eaten infrequently but retained in the gizzard for a
longer period of time. A high volume and low frequency rating
for an item may indicate a food of very localized abundance, or
one that is particularly efficient for an individual to forage
upon when located.
Much concern has been devoted to the bias resulting from
differential digestion rates when using gizzard contents to
determine foods consumed by waterfowl. Before presenting results
of a large-scale study using gizzard contents, it seems
appropriate to review information on this subject.
Swanson and Bartonek (1970), using both field and laboratory
procedures, identified a significant bias associated with food
analysis in gizzards of blue-winged teal. The laboratory phase
of the study consisted of 13 feeding trials with 7-week-old blue-
winged teal which were subsequently sacrificed and examined for
force-fed food items in the digestive tract (esophagus,
proventriculus, proventriculus and gizzard, gizzard and
intestine, and intestine and cloaca) over a series of time
intervals from 2.5 minutes to 72 hours. They concluded that
there was significant disagreement in composition between
esophageal and gizzard contents related to different breakdown
rates, and that magnitude of the bias increased in direct
proportion to the time lapse between feeding and sampling.
However, magnitude of the bias may also have been affected by the
420
methods employed in the study. Comparisons of esophageal and
gizzard contents were based on numbers of items counted instead
of relative volumes, the standard method employed in food habits
summaries (Korschgen 1969). All items were counted only if
sufficiently intact to insure accurate enumeration. This
probably resulted in significant portions of softer material
being excluded from gizzard samples because they were broken up.
If volume had been used as the measure, this bias would not have
been a factor. Korschgen (1969:246) stated, "Numbers of items
eaten often are of little more than academic interest because
size (volume) of food items is not taken into account."
Most field studies demonstrating significant disagreements
between gizzard and gullet (esophagus and proventriculus)
contents, have dealt with spring, summer, and early fall
waterfowl foods (Perret 1962, Bartonek and Hickey 1969, Dirschl
1969, Swanson and Bartonek 1970); general conclusions were that
importance of soft-bodied animals was reduced and hard-coated
seeds inflated by using gizzard contents. Dillon (1957, 1959)
and Wright (1959) also reported distortion of hard-coated seeds
in gizzards of wintering waterfowl. There is considerable
evidence, however, that these biases are not as critical in
studies of late fall and winter food habits of waterfowl,
especially mallards. Because the mallard was investigated most
extensively in this study, much of the discussion will concern
that species.
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Numerous studies have shown that mallards eat plant parts
(mainly seeds) almost exclusively during fall and winter (Table
88). Sugden and Driver (1980) reported that by mid-September,
mallards in Saskatchewan obtained 95% or more of their food from
grain fields, and thus had completed the transition to a plant
diet characteristic of late fall and winter. Review of 19 fall
and winter food habits studies where data were listed separately
for mallards confirmed this; all but 1 showed plant foods to
comprise over 95% of the diet (Table 88). The only exception was
a study of foods utilized at a greentree reservoir in southern
Illinois (Sweet 1976), where animal matter comprised 17.84% of
the total food volume consumed by mallards. A comparison of
available plant and animal foods in the reservoir by the author
showed animal foods were consumed in proportion to their
availability. The local abundance of this readily available food
source probably accounted for its higher occurrence in the diet.
The proportion of animal matter identified by other investigators
in fall and winter diets of mallards was similar whether gizzards
or gullets or both were used in analyses (Table 88). Based on
these factors, it appears that any reduction in the importance of
animal matter by using gizzard contents in fall and winter food
habits studies of mallards is probably insignificant.
Perry and Uhler (1982), investigating food habits of
canvasbacks on Chesapeake Bay, also concluded that a close
422
N-. %o N- L n -.dT 0%
0 CO 0 N N N s0
N
M
-t
Nr Ln C-N.O ,0N1t
0% 0 0• 0%0%r
0%
0
C,)
=
L)
I-
z-J
0-
I-
,-J
4t-
0
U1)
"O
0
L
4Jr_4-
4-.
c
'-
-c
CL
41-
0(0
'-
c
0
4-
c
L.
0-
F-»
4-,
i
(0
-.
O
4-*
L,,.
I,.-
cm
NLA01.
0%
0q
'4
00 0% 0OV- or-
C
0%q-
LA0%»
N-
I0%0
OC - co Ln
cOCO t r
Ln
N0 
co 0% 0
O0 0
O4
0%
P20 .
4.-
0 C
'F-
Nll-%0
0%r^.
LA
'0
0%
V-
U( CO > C( > "4 CO
3= 3= Z = 2= 0 3=
LA
LA
.-
0-c
0%
-J
0
0
C-
0
0
{0
C,
CO
%0 m^ Ln CD N co
- Ln r rO n CO00c J0 N N ,-
N" .0 O
.4 zo
0
0%
00N-0%
I~z
0%
(0
=
0
0
U)
U)
0CC
0
I-
I-0
U/)0UI&
uiCLo
0.t-
C.)
U
0.
0--
M --T
V -
0. N
s
- '0
co 4 0% c
A
0%
cO0
-4
L-
0%
0
0
C
0
.)
0
-J
COf
|
LA
0%
z
L.
0%
-19L-OC
co
co 0 0%
0% 0.
C-
0
0
0
3
i
3
ca
(Dhe
'0
N-
i0
C-»
00
C
Co
4J,
I-
0%
C-
0
s
01%
LA
0-
q-
'-
NO
(0
U-
0
-.
0%
00
0*
(U
0
L.
0%
.-
0c
N(%j
10
Ok
1 2 %0
01 C
0m
-, 0 G-
(3. '- C
423
4-
0%
N. %ý Ln
On -00
0000
.,
0%4,-
Co
>-
z
0
0
CO
NJ
NM
3,.
4-,
U)
U)
0CO
01
(0L
(U
l_
0
'4-
*-o
(0
LAlt--
0%
0%
0%
i
0LU
8
o
L)(I
U
LU
N
0%
N
N-
0%
C
0
0
E
0
>
L.
":30
4)
4-J
0
E0
:3
0
-c
0,
0
43
C0
, L
+J .4J
0m
0
0
L
0
0)
U)
0(0
00£.
, 0)
(U 0 0£-U 4z (0
0.00I
U)
0
C
to
to
0%
C-
0
!8
f- ,
'0
O -
= =
0
>---
-. ,
relationship existed between food in the gullet and in the
gizzard. In that study, animal matter comprised 94% and 96% of
the food volume in gullets and gizzards, respectively; important
animal foods included both hard-shelled mollusks such as baltic
clams (Macoma balthica) and soft-bodied invertebrates such as
clam worms (Nereis sp.) and amphipods (Leptocheirus plumulosus).
Likewise for Canada geese in Wisconsin, Craven and Hunt
(1984) found the frequency of occurrence of major food species to
be similar in both proventriculus and gizzard samples. Out of
188 Canada goose digestive tracts, 4 additional species were
added from proventriculus samples; 3 out of the 4 species
occurred only in trace amounts, and the fourth occurred in only 1
sample (Craven and Hunt 1984).
Distortion of the importance of hard-coated seeds in gizzard
samples due to their resistance to digestion has been reported by
several authors. Dillon (1957) compared esophagus samples to
proventriculus-gizzard samples of several duck species and found
about the same proportions of the top 4 seeds and some less
important seeds in both samples, but 3 species of hard seeds
occurred in higher amounts in "stomach" samples based on
frequency of occurrence. However, this discrepancy would not
have greatly affected conclusions about major foods consumed. In
a similar comparison, Dillon (1959) reported considerable re-
ordering of food item ranks between gullet and gizzard samples of
mallards due to a few species of hard-coated seeds. Wright
424
(1959:294) in another comparison of mallard gullets and gizzards
stated, "Each gizzard contained approximately the same foods as
did the gullet, except that several also contained indigestible
seeds..." These studies demonstrated that similar results may be
obtained using either method if the investigator takes into
account the possible bias associated with very hard seeds. In
the interpretation phase, these seeds should be considered lower
in value than relative volumes suggest. Even when ingested in
large quantities, hard-coated seeds may be voided intact (Swanson
and Bartonek 1970) thereby contributing little food value.
However, hard seeds may be used as supplemental grit (Dillon
1957) and the relative ash content of such seeds (Dillon 1959)
suggests they may contribute to mineral requirements.
In addition to these factors, when analyses are restricted
to birds actively feeding as suggested by Swanson and Bartonek
(1970), more important biases may result. When a collection site
is selected, the investigator has predetermined that birds
collected will contain only foods available at that specific
place. To extrapolate results to any larger geographic area, one
must make the often erroneous assumption that food resources are
homogeneous throughout the area. Stieglitz (1966) reported this
sampling bias in a food habits study of diving ducks on Apalachee
Bay, Florida. Even though observations indicated widgeongrass
(Ruppia maritima) was being heavily utilized by diving ducks,
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none was recorded in food samples because no divers were
collected in areas vegetated by widgeongrass. In addition to
this sampling bias, it is virtually impossible to collect a
sufficient sample of birds actively feeding for studies encompas-
sing large geographic areas. Samples of hunter-killed birds
collected from several different locations usually contain birds
that have fed in a wide variety of habitats. However, gullets of
hunter-killed birds are often empty or contain little food (Drake
1970, Perry and Uhler 1982), making it necessary to rely on
gizzard contents to obtain sufficient sample sizes.
Mallard
Due to the wide variation of major foods used by mallards in
different areas of Illinois, data were divided into regions to
best illustrate these trends. Regional divisions were based on
geographic relationships and similarity of food habits among
collection sites. Analyses revealed 6 regions with characteris-
tic food habits patterns and 2 sites were considered separately.
Regions identified were: Upper Illinois River, Illinois/
Mississippi River Confluence, Upper Mississippi River, North-
eastern Illinois, Kaskaskia River, and Big Muddy River (Figure
298). Sangchris Lake and Mermet Lake (Figure 298) were con-
sidered separately due to the uniqueness of food habits at both
sites. A complete listing of all mallard foods consumed by
region can be found in Appendix 1. A listing of the energy and
426
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Figure 298. Geographic regions of gizzard collection sites
used for analyses of mallard food habits.
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nutritional characteristics of seeds, vegetative parts of plants,
and animal foods found in waterfowl gizzards is presented in
Appendices 2, 3, and 4, respectively.
The Upper Illinois River (UIR) region included 15 collection
sites between Spring Valley and Meredosia (Figure 298). A total
of 4,308 mallard gizzards was collected from this region during
the hunting seasons of 1979-1981. Over 90% of the 2,825 mallard
gizzards collected during the 1938-1940 seasons and analyzed by
Anderson (1959) also came from this region and are considered to
accurately reflect mallard food habits in the UIR region at that
time. Comparisons of the major foods found in the 2 studies
showed that corn, the most important food item based on percent
volume, was utilized in virtually equal proportions during both
time periods (Table 89). Rice cutgrass was the second most
important food in both studies but comprised a larger proportion
of the diet (12.83%) in 1938-1940 than during the current study
(5.46%). One major difference was that in this study Japanese
millet, buckwheat, and milo, food plants intensively managed for
waterfowl, were major food items, and the aquatic plants of
coontail, longleaf pondweed, and duck potato no longer made up
significant portions of the diet. Other important foods during
1979-1981 included the tubers and seeds of chufa, largeseed and
nodding smartweeds, Walter's and wild millets, fall panicum,
coarse nutgrass, giant ragweed, and buttonbush. Several of these
items were also important during 1938-1940. The average volume
428
Table 89. Major fall food (> 1% of total volume) of mallards from the
Upper Illinois River region, 1979-1981, and from the Illinois
and Mississippi rivers, 1938-1940 (Anderson 1959).
1979-1981 1938-1940
N = 4,308 N = 2,825
Food Item % Freq. % Vol. % Freq. % Vol.
Corn (Zea mays) 51.05 47.97 44.46 47.37
Rice cutgrass (Leersia oryzoides) 16.11 5.46 20 35 12 83
Japanese millet (Echinochloa frumentacea) 5.48 4.93 0 0
Buckwheat (Fagopyrum esculentum) b 4.55 3.91 0 0
Chufa tubers (Cyperus esculentus) 7.92 3.45 6.73 1.32
Largeseed smartweed (Polygonum pensylvanicum) 26.97 3.25 14.83 1.23
Walter's millet (Echinochloa walteri) 6.50 3.09 3.33 0.91
Wild millet (Echinochloa crusgalli) 8.06 2.30 13.84 4.87
Fall panicum (Panicum dichotomiflorum) 10.42 1.88 0 0
Coarse nutgrass (Cyperus ferruginescens) 8.61 1.78 0 0
Milo (Sorghum bicolor) 2.76 1.74 0 0
Giant ragweed (Ambrosia trifida)b 7.99 1.41 0 0
Chufa seeds (Cyperus esculentus) 6.83 1.19 6.73 1.32
Nodding smartweed (Polygonum lapathifolium) 23.38 1.18 20.78 0.89
Buttonbush (Cephalanthus occidentalis) 9.84 1.14 13.52 1.05
Coontail (Ceratophyllum demersum) 0.98 0.10 14.37 7.73
Marsh smartweed (Polygonum coccineum) 7.73 0.38 46.55 4.15
Water hemp (Amaranthus tamariscinus) 4.97 0.48 10.55 2.55
Longleaf pondweed (Potamogeton nodgsus) 2.65 0.31 29.13 1.37
Duck potato (Sagittaria latifolia) 2.09 0.52 3.15 1.26
Wheat (Triticum aestivum) 1.16 0.47 1.35 1.10
Red-rooted nutgrass (Cyperus erythrorhizos) 1.74 0.38 3.40 1.09
Total plant 99.44% 97.73%
Total animal 0.56% 2.27%
X food vol./gizzard 2.33ml 4.97ml
X grit vol./gizzard 2.2ml 2.95ml
a Not listed but may have occurred in trace amounts.Includes both tubers and seeds.
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of food per gizzard during 1979-1981 (2.33 ml) was less than half
that reported by Anderson (1959) (4.97 ml).
Similar to Anderson's (1959) findings, comparisons of
principal mallard foods by weekly collection periods revealed
that the proportion of corn in the diet increased as the season
progressed (Figure 299). The apparent decline in corn use during
the last week (4-11 December) was caused by only two years of
data being available for that week due to a change in hunting
season dates. However, corn increased consistently as the season
progressed during all 3 years, reaching levels as high as 81.45%
of the diet by the final week of the season. Use of Japanese
millet, buckwheat, and milo declined significantly after the
first 3 weeks. Natural moist-soil food plants maintained a more
consistent proportion of the diet, although all foods other than
corn declined toward the end of the season. Other food items
that were important during one or more weekly periods but com-
prised less than 1% of the overall food volume for the season
included red-rooted nutgrass, leafy pondweed, marsh smartweed,
giant bur-reed, duckweed, rough pigweed, and duck potato.
Sufficient samples of mallard gizzards were collected during
all 3 years from 3 areas in the UIR region to assess annual
variation in major food items (Table 90). Food use by mallards
on Rice Lake, Anderson Lake, and Sanganois conservation areas,
generally reflected food habits trends in the entire UIR region.
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Figure 299. Average percent volume of principal food items of
mallards (N = 4,308) by week of the hunting season
in the Upper Illinois River region, 1979-1981.
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The use of corn varied dramatically during the 3-year period from
a low of 13.42% of the total food volume in 1980 to a high of
70.01% in 1981 (Table 90). The increase of corn in the diet in
1981 was coupled with a significant decrease in the diversity of
major food items from 15 and 17 in 1979 and 1980, respectively, to
9 in 1981. During 1980, Japanese millet replaced corn as the top
food item and other managed foods, milo and buckwheat, were
major items.
These three conservation areas are dependent on water levels
in the Illinois River to achieve drawdown, but have dams capable
of preventing low-level fluctuations from reflooding moist-soil
beds during the growing season. Therefore, moist-soil production
is often higher on these areas than in the UIR region as a whole
during years when drawdowns are achieved and no major floods
occur during the growing season. During 1979 and 1980 the pro-
portion of moist-soil foods was higher and the proportion of corn
lower in samples from these 3 areas than in the UIR region,
reflecting the greater degree of water control. Corn comprised
17.63% and 13.42% of the total food volume, respectively, in 1979
and 1980 on the 3 conservation areas, compared to 47.89% (1979)
and 44.38% (1980) for the UIR region. No data were available for
the entire UIR region in 1981.
Illinois River water levels at Havana, near the vicinity of
Rice Lake, Anderson Lake, and Sanganois conservation areas,
during the growing seasons 1979-1981 illustrate why moist-soil
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plants were more abundant in 1979 and 1980 than in 1981 (Figure
300). The river fell to 432.4 ft. MSL by the week of 3-9 July in
both 1979 and 1980 and stayed near that level for 6 weeks. Low-
level fluctuations later in the growing season did not overtop
dams on the 3 areas except for a brief period at Rice Lake in
1979, after which the river fell again quickly (Figure 300).
However, these late-season fluctuations did affect moist-soil
plant beds on unprotected mudflats throughout the UIR region. In
1981, river levels were below 434.9 ft. MSL (where 15% of the
potential mudflats are exposed) for only 1 week prior to the week
of 18-24 September. By that date, it was too late in the growing
season for moist-soil plants to mature and provide food (Bellrose
et al. 1979). This explains the dramatic increase of corn in the
mallard diet during 1981.
The Illinois/Mississippi River Confluence (IMRC) region
included 12 collection sites along the lower Illinois River from
Kampsville to Grafton, and the Mississippi River between Lock and
Dam 22 and St. Louis, Missouri (Figure 298). A total of 1,967
mallard gizzards was collected from this region during the
hunting seasons 1979-1981. Rice cutgrass made up the highest
percent of the total food volume (14.44%) of any single item
(Table 91). However, the occurrence of 4 species of smartweeds
(largeseed, nodding, swamp, and marsh pepper) as major food items
made this group the most important, collectively comprising
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Figure 300. Weekly averages of the level of the Illinois River
at Havana during the growing season for moist-soil
plants, 1979-1981.
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Table 91. Major fall foods (> 1% of total volume) of 1,967 mallards from
the Illinois/Mississippi River Confluence region, 1979-1981.
Food Item % Frequency % Volume
Rice cutgrass (Leersia oryzoides) 31.62 14.44
Largeseed smartweed (Polygonum pensylvanicum) 51.86 12.32
Nodding smartweed (Polygonum lapathifolium) 45.81 12.15
Corn (Zea mays) 12.81 11.14
Japanese millet (Echinochloa frumentacea) 11.85 5.87
Creeping water primrose (Jussiaea repens) 12.41 3.41
Swamp smartweed (Polygonum hydropiperoides) 16.52 3.13
Wild millet (Echinochloa crusgalli) 11.85 3.07
Giant ragweed (Ambrosia trifida) 5.64 2.74
Buttonbush (Cephalanthus occidentalis) 16.88 1.75
Fall panicum (Panicum dichotomiflorum) 5.54 1.36
Chufa tubers (Cyperus esculentus) 5.19 1.36
Wheat (Triticum aestivum) 4.78 1.34
Softstem bulrush (Scirpus validus) 7.52 1.27
Marsh pepper smartweed (Polygonum hydropiper) 5.85 1.13
Duckweed (Lemna sp.) 2.54 1.08
Total plant 99.56%
Total animal 0.44%
X food vol./gizzard 2.61ml
X grit vol./gizzard 2.2ml
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28.73% of the total food volume. Both largeseed and nodding
smartweeds occurred more frequently than rice cutgrass in the
samples. Corn was the fourth most important food item comprising
11.14% of the food volume. Other major food items included
Japanese millet, creeping water primrose, wild millet, giant
ragweed, buttonbush, fall panicum, chufa tubers, wheat, softstem
bulrush, and duckweed.
In contrast to the situation in the UIR region, analysis of
major foods by weekly collection periods in the IMRC region did
not reveal an increasing proportion of corn in the diet as the
season progressed (Figure 301). In fact, only relatively minor
fluctuations of principal food items occurred during the
collection period. There were 18 food items found to comprise 1%
or more of the total food volume during a weekly period that
were not major food items for the season, including American
bulrush, water milfoil, sago pondweed, barnyard grass, longleaf
pondweed, chufa seeds, red-rooted nutgrass, water hemp, pin oak,
prickly sida, common crabgrass, coarse nutgrass, giant duckweed,
algae, common ragweed, blunt spike rush, gray dogwood, and
southern naiad.
Principal mallard foods during the 3 years in the IMRC
region were similar, with rice cutgrass, largeseed smartweed, and
nodding smartweed, consistently ranking in the top 4 food items
based on percent volume (Table 92). The proportion of corn in
the diet ranged from 5.84% in 1979 to 15.20% during 1980 when it
437
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Figure 301. Average percent volume of principal food items of
mallards (N = 1,967) by week of the hunting season
in the Illinois/Mississippi River Confluence region,
1979-1981.
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was the top food item. The smartweeds as a group were most
important each year, comprising 29.46%, 22.16%, and 49.86% of the
total food volume, respectively.
Eight collection sites located along Pools 12-22 of the
Mississippi River represent the Upper Mississippi River (UMR)
region (Figure 298). A total of 872 mallard gizzards were
collected from this region during the hunting seasons 1979-1981.
Corn was the most important food item, comprising 48.95% of the
total food volume (Table 93). The second most important food
item by volume was rice cutgrass (9.12%), and all other food
items made up less than 4% of the total volume each. Other
important food items included largeseed smartweed, duckweed,
giant foxtail, wild millet, nodding smartweed, giant ragweed,
longleaf pondweed, marsh pepper smartweed, least naiad, wheat,
softstem bulrush, river bulrush, duck potato, and coontail. The
average food volume per gizzard in the UMR region was 2.58 ml.
Analysis of principal mallard foods in the UMR region by
weekly collection periods showed that although some fluctuation
occurred, the proportion of corn in the diet increased as the
season progressed, reaching a high of 82.00% of the total volume
during the last week, 27 November-5 December (Figure 302). Rice
cutgrass made up a fairly constant proportion of the diet, but
other major food items fluctuated throughout the season. Only 4
foods other than corn were found to be major items during 5 or
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Table 93. Major fall foods (> 1% of total volume) of 872 mallards from
the Upper Mississippi River region, 1979-1981.
Food Item % Frequency % Volume
Corn (Zea mays) 43.58 48.95
Rice cutgrass (Leersia oryzoides) 16.63 9.12
Largeseed smartweed (Polygonum pensylvanicum) 25.00 3.25
Duckweed (Lemna sp.) 8.37 2.41
Giant foxtail (Setaria faberi) 7.11 1.97
Wild millet (Echinochloa crusgalli) 8.49 1.89
Nodding smartweed (Polygonum lapathifolium) 23.28 1.63
Giant ragweed (Ambrosia trifida) 4.47 1.62
Longleaf pondweed (Potamogeton nodosus) 10.89 1.50
Marsh pepper smartweed (Polygonum hydropiper) 9.17 1.49
Least naiad (Najas minor) 3.78 1.44
Wheat (Triticum aestivum) 4.59 1.34
Softstem bulrush (Scirpus validus) 16.63 1.26
River bulrush (Scirpus fluviatilis) 12.96 1.25
Duck potato (Sagittaria latifolia) 7.11 1.12
Coontail (Ceratophyllum demersum) 7.00 1.05
Total plant 99.17%
Total animal 0.83%
X food vol./gizzard 2.58ml
X grit vol./gizzard 2.7ml
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mallards (N = 673) by week of the hunting season in
the Upper Mississippi region, 1979-1981.
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more of the weekly periods. The number of major food items
during weekly collection periods ranged from 19 during week 2
when corn occurred at its lowest level (30.3%), to only 6 items
during the last week when corn comprised 82.00% of the diet.
Foods that composed 1% or more of the total volume during a
weekly period that were not principal food items for the
season included sago pondweed, water milfoil, giant duckweed,
fall panicum, algae, swamp smartweed, gray dogwood, southern
naiad, yellow-fruited sedge, giant bur-reed, dotted smartweed,
amphipods, water boatmen, common hackberry, yellow foxtail,
American lotus, unclassified acorns, and Virginia wild rye.
Annual variation of mallard food habits in the UMR region
was investigated during 1980 and 1981 (Table 94). The 1979 data
were not included because the sample was inadequate (N = 44) and
included only 1 collection site. Corn was the top food based on
percent volume during both years, but increased from 24.65% in
1980 to 56.21% in 1981. Rice cutgrass ranked second during both
years, but ranks of other principal foods varied, with only 6
other items comprising 1% or more during both seasons (Table 94).
Ten foods were principal items during one of the years but
comprised less than 1% of the combined total volume (Tables 93
and 94).
The Northeastern Illinois (NEI) region included 4 collection
sites in McHenry, Kane, Will, and Grundy counties (Figure 298). A
total of 256 gizzards was collected from the NEI region during
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Table 94. Major fall foods (> 1% of total volume) of mallards from the
Upper Mississippi River region during annual collection periods,
1980-1981.
1980 1981
N = 215 N = 613
Food Item % Freq. % Vol. % Freq. % Vol.
Corn (Zea mays) 21.86 24.65 50.73 56.21
Rice cutgrass (Leersia oryzoides) 24.19 11.67 14.36 8.61
Wild millet (Echinochloa crusgalli) 11.16 4.52 7.83 1.16
Wheat (Triticum aestivum) 11.16 4.34 2.45 0.48
Largeseed smartweed (Polygonum pensylvanicum) 28.84 3.74 24.96 3.28
Creeping water primrose (Jussiaea repens) 5.17 3.64 0 0
Nodding smartweed (Polygonum lapathifolium) 25.58 3.33 23.00 1.18
Giant ragweed (Ambrosia trifida) 7.91 2.89 3.43 1.32
Duckweed (Lemna sp.) 3.26 2.53 10.28 2.41
Duck potato tubers (Sagittaria latifolia) 2.79 2.21 0 0
Giant duckweed (Spirodela polyrhiza) 5.58 2.03 0.49 0.13
Blunt broom sedge (Carex tribuloides) 4.19 1.82 0.49 0.01
Japanese millet (Echinochloa frumentacea) 2.79 1.69 1.31 0.40
River bulrush (Scirpus fluviatilis) 10.70 1.65 14.19 1.20
Unclassified acorns (Quercus spp.) 2.79 1.58 0.65 0.19
Red-rooted nutgrass (Cyperus erythrorhizos) 3.26 1.39 0 0
Sago pondweed (Potamogeton pectinatus) 6.98 1.34 5.71 0.54
Pin oak (Quercus palustris) 1.40 1.17 0 0
Giant foxtail (Setaria faberi) 3.72 0.47 8.81 2.56
Least naiad (Najas minor) 0 0 5.38 1.98
Marsh pepper smartweed (Polygonum hydropiper) 5.58 0.59 10.93 1.87
Longleaf pondweed (Potamogeton nodosus) 1.86 0.04 13.70 1.81
Coontail (Ceratophyllum demersum) 5.12 0.13 8.16 1.41
Softstem bulrush (Scirpus validus) 9.77 0.92 18.92 1.29
Fall panicum (Panicum dichotomiflorum) 0 0 3.10 1.15
Duck potato seeds (Sagittaria latifolia) 1.40 0.28 7.83 1.11
Total plant 99.93% 98.92%
Total animal 0.07% 1.08%
X food vol./gizzard 2.40ml 2.67ml
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1980 and 1981. Corn was by far the most important food item,
occurring in 59.77% of the gizzards and accounting for 69.78% of
the total food volume (Table 95). Only 8 other food items
comprised 1% or more of the mallard diet in the NEI region,
including rice cutgrass, nodding smartweed, river bulrush,
buckwheat, water milfoil, giant bur-reed, largeseed smartweed,
and softstem bulrush. No comparison of food habits between the 2
years was made because only 50 gizzards were collected from the
NEI region in 1980. Weekly sample sizes were also too small to
permit accurate comparisons.
The Kaskaskia River (KR) region was represented by
collection sites at Carlyle and Baldwin lakes along the Kaskaskia
River (Figure 298). A total of 588 gizzards was collected from
the KR region during 1979-1981. Corn was the most important food
item, occurring in 27.89% of the gizzards and comprising 26.29%
of the total food volume (Table 96). Nodding and largeseed
smartweeds ranked second and third and made up to 10.46% and
8.02% of the total food volume respectively, but both occurred in
a higher proportion of gizzards than did corn (46.94% and
48.64%). Other important foods were Japanese millet, rice
cutgrass, wild millet, fall panicum, milo, marsh pepper
smartweed, buttonbush, algae, duckweed, junglerice, muskgrass,
giant duckweed, and chufa tubers. Due to an uneven distribution
of samples, no comparisons were made between years or weeks of
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Table 95. Major fall foods (> 1% of total volume) of 256 mallards from
the Northeastern Illinois region, 1980-1981.
Food Item % Frequency % Volume
Corn (Zea mays) 59.77 69.78
Rice cutgrass (Leersia oryzoides) 17.19 5.04
Nodding smartweed (Polygonum lapathifolium) 26.56 2.01
River bulrush (Scirpus fluviatilis) 30.08 1.94
Buckwheat (Fagopyrum esculentum) 2.73 1.68
Water milfoil (Myriophyllum sp.) 9.38 1.30
Giant bur-reed (Sparganium eurycarpum) 21.09 1.24
Largeseed smartweed (Polygonum pensylvanicum) 25.78 1.13
Softstem bulrush (Scirpus validus) 23.44 1.05
Total plant 99.58%
Total animal 0.42%
X food vol./gizzard 3.33ml
X grit vol./gizzard 2.3ml
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Table 96. Major fall foods (> 1% of total volume) of 588 mallards from
the Kaskaskia River region, 1979-1981.
Food Item % Frequency % Volume
Corn (Zea mays) 27.89 26.29
Nodding smartweed (Polygonum lapathifolium) 46.94 10.46
Largeseed smartweed (Polygonum pensylvanicum) 48.64 8.02
Japanese millet (Echinochloa frumentacea) 10.54 7.66
Rice cutgrass (Leersia oryzoides) 15.64 7.53
Wild millet (Echinochloa crusgalli) 14.80 4.95
Fall panicum (Panicum dichotomiflorum) 11.39 3.63
Milo (Sorghum bicolor) 3.57 2.70
Marsh pepper smartweed (Polygonum hydropiper) 5.78 2.49
Buttonbush (Cephalanthus occidentalis) 10.20 2.02
Algae 4.42 1.58
Duckweed (Lemna sp.) 2.55 1.37
Junglerice (Echinochloa colonum) 2.72 1.27
Muskgrass (Chara sp.) 2.21 1.15
Giant duckweed (Spirodela polyrhiza) 4.25 1.10
Chufa tubers (Cyperus esculentus) 2.72 1.01
Total plant 98.68%
Total animal 1.32%
X food vol./gizzard 2.16ml
X grit vol./gizzard 1.8ml
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the season in the KR region. Other food items recorded as
important during one of the collection years but comprising less
than 1% of the total food volume for the region were longleaf
pondweed, wheat, caddisfly larvae, water milfoil, unclassified
acorns, dotted smartweed, leafy pondweed, pin oak acorns,
softstem bulrush, sago pondweed, coontail, giant bur-reed,
southern naiad, and giant foxtail.
The Big Muddy River (BMR) region included 2 collection
sites, Rend Lake and Oakwood Bottoms (Figure 298). A total of 401
gizzards was collected from the BMR region during 1979-1981. Pin
oak was the most important food item by volume (36.33%) and
occurred in more gizzards than any other food item (34.16%, Table
97). In addition, fragments of acorns unable to be classified
accounted for 4.12% of the total volume; many of those were
probably also pin oak. Corn ranked second, comprising 8.36% of
the food volume. Other food items which made up 1% or more of
the diet were buttonbush, milo, largeseed smartweed, unclassified
beggar-ticks, common beggar-ticks, duckweed, rice cutgrass, wild
millet, giant duckweed, Japanese millet, fall panicum, buckwheat,
devil's beggar-ticks, marsh pepper smartweed, coontail, and
nodding smartweed. Uneven sample size distribution precluded any
seasonal or annual comparisons of food habits in the BMR region.
Other foods which made up 1% or more of the diet during a given
year but not for the combined total were creeping water primrose,
algae, common crabgrass, chufa tubers, giant bur-reed, giant
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Table 97. Major fall foods (> 1% of total volume) of 401 mallards from
the Big Muddy River region, 1979-1981.
Food Item % Frequency % Volume
Pin oak (Quercus palustris) 34.16 36.33
Corn (Zea mays) 10.72 8.36
Buttonbush (Cephalanthus occidentalis) 33.17 7.21
Milo (Sorghum bicolor) 8.73 4.63
Unclassified oak (Quercus sp.) 12.97 4.12
Largeseed smartweed (Polygonum pensylvanicum) 27.43 3.12
Unclassified beggar-ticks (Bidens sp.) 9.48 2.66
Common beggar-ticks (Bidens comosa) 4.74 2.17
Duckweed (Lemna sp.) 7.48 1.85
Rice cutgrass (Leersia oryzoides) 8.73 1.81
Wild millet (Echinochloa crusgalli) 6.73 1.66
Giant duckweed (Spirodela polyrhiza) 4.24 1.56
Japanese millet (Echinochloa frumentacea) 1.75 1.47
Fall panicum (Panicum dichotomiflorum) 7.48 1.46
Buckwheat (Fagopyrum esculentum) 2.00 1.41
Devil's beggar-ticks (Bidens frondosa) 5.49 1.40
Marsh pepper smartweed (Polygonum hydropiper) 6.23 1.27
Coontail (Ceratophyllum demersum) 6.73 1.12
Nodding smartweed (Polygonum lapathifolium) 12.97 1.04
Total plant 99.0%
Total animal 1.00%
X food vol./gizzard 2.77ml
X grit vol./gizzard 1.3ml
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ragweed, giant foxtail, barnyardgrass, lady's thumb, common bur-
reed, unclassified insects, swamp beggar-ticks, sallow sedge,
tall swamp marigold, catchfly grass, and water willow.
Sangchris Lake in central Illinois was one of the 2 sites
not included in a region (Figure 298). A total of 446 gizzards
was collected at this power plant cooling lake during 1979-1981.
One of the most striking characteristics of food habits recorded
from the site was that only 4 items comprised 1% or more of the
total volume for the 3-year period (Table 98). Corn was the most
important food item, occurring in 67.71% of the samples, and
accounting for 58.25% of the total food volume. The aquatic
plants of least naiad and longleaf pondweed ranked second and
third comprising 21.03% and 9.51% of the diet, respectively.
Unclassified naiad accounted for 1.20% of the food volume and was
made up of fragments of least and southern naiads which were
indistinguishable.
Annual comparison of food habits data from Sangchris Lake
revealed that corn far surpassed all other food items each year
in both frequency of occurrence, and percent of the diet (Table
99). Least naiad ranked second during 1979 and 1980 and a close
third in 1981. Longleaf pondweed was third in 1979 and 1980 and
second in 1981. Other food items were variable, with the
greatest diversity of major items occurring in 1981 when corn was
at its lowest level.
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Table 98. Major fall foods (> 1% of total volume) of 446 mallards from
Sangchris Lake, 1979-1981.
Food Item % Frequency % Volume
Corn (Zea mays) 67.71 58.25
Least naiad (Najas minor) 36.32 21.03
Longleaf pondweed (Potamogeton nodosus) 55.83 9.51
Unclassified naiad (Najas sp.) 0.90 1.20
Total plant 99.36%
Total animal 0.64%
X food vol./gizzard 1.97ml
X grit vol./gizzard 2.8ml
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Mermet Lake, a waterfowl management area in Massac County
(Figure 298) was also considered separately due to the uniqueness
of food habits recorded from the site. Southern naiad, a
submergent aquatic plant, was the most important food item,
occurring in 53.21% of the gizzards and accounting for 44.78% of
the total food volume (Table 100). The managed foods of Japanese
millet, milo, and buckwheat, ranked second, third, and eighth,
respectively, comprising 9.34%, 6.92%, and 2.42% of the diet.
Other principal food items included corn, wild millet,
buttonbush, common beggar-ticks, Indian heliotrope, unclassified
millet, largeseed smartweed, long-leaved ammannia, and nodding
smartweed.
Southern naiad was the most important food item at Mermet
during 1979 and 1980, comprising over 43% of the total food
volume both years, but other principal foods were inconsistent
(Table 101). Japanese millet was the second most important food
in 1979 but comprised less than 1% of the food volume in 1980.
Conversely, milo was unimportant in 1979 but ranked second in
1980. The shift in use of these managed food items reflects
annual changes in the cropping plans for the impoundments that
are drawn down and reflooded for waterfowl management.
Mallards are highly adaptable in their feeding habits and
make use of a wide variety of natural and cultivated food plants
available in different localities (Bellrose 1980). This
characteristic is well illustrated by comparing major food items
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Table 100. Major fall foods (> 1% of total volume) of 280 mallards from
Mermet Lake, 1979-1980.
Food Item % Frequency % Volume
Southern naiad (Najas guadalupensis) 53.21 44.78
Japanese millet (Echinochloa frumentacea) 16.43 9.34
Milo (Sorghum bicolor) 10.36 6.92
Corn (Zea mays) 7.86 6.33
Wild millet (Echinochloa crusgalli) 10.00 4.83
Buttonbush (Cephalanthus occidentalis) 39.29 4.55
Common beggar-ticks (Bidens comosa) 19.29 3.67
Buckwheat (Fagopyrum esculentum) 4.64 2.42
Indian heliotrope (Heliotropium indicum) 38.93 2.20
Unclassified millet (Echinochloa sp.) 4.29 1.44
Largeseed smartweed (Polygonum pensylvanicum) 20.36 1.38
Long-leaved ammannia (Ammannia coccinea) 5.00 1.29
Nodding smartweed (Polygonum lapathifolium) 15.36 1.25
Total plant 98.17%
Total animal 1.83%
X food vol./gizzard 2.47ml
X grit vol./gizzard 2.2ml
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Table 101. Major fall foods (> 1% of total volume) of mallards from
Mermet Lake during annual collection periods, 1979-1980.
1979 1980
N = 162 N = 118
Food Item % Freq. % Vol. % Freq. % Vol.
Southern naiad (Najas guadalupensis) 51.23 45.94 55.93 43.16
Japanese millet (Echinochloa frumentacea) 27.16 15.65 1.69 0.51
Wild millet (Echinochloa crusgalli) 12.35 7.01 6.78 1.78
Common beggar-ticks (Bidens comosa) 29.01 4.98 5.93 1.84
Indian heliotrope (Heliotropium indicum) 49.38 3.62 24.58 0.22
Buckwheat (Fagopyrum esculentum) 7.41 3.54 0.85 0.84
Buttonbush (Cephalanthus occidentalis) 37.65 3.21 41.53 6.42
Corn (Zea mays) 4.32 3.09 12.71 10.86
Long-leaved ammannia (Ammannia coccinea) 8.64 2.21 0 0
Caddisfly larvae (Orthotrichia sp.) 19.14 1.22 19.49 0.15
Largeseed smartweed (Polygonum pensylvanicum) 20.99 1.06 19.49 2.83
Milo (Sorghum bicolor) 0.62 0.04 23.73 16.54
Unclassified millet (Echinochloa sp.) 0 0 10.17 3.45
Nodding smartweed (Polygonum lapathifolium) 9.26 0.72 23.73 1.99
Unclassified beggar-ticks (Bidens sp.) 0.62 0.01 5.93 1.38
Total plant 97.64% 98.90%
Total animal 2.36% 1.10%
X food vol./gizzard 2.49ml 2.44ml
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among the sampling regions in Illinois. To simplify the
comparison, food plants were divided into classes based on life-
form of the vegetation and whether the plant was "natural" or
cultivated; corn was considered separately (Figure 303). The
classes are defined as follows: other agricultural - all
cultivated plants except corn, including milo, buckwheat,
Japanese millet, and wheat; natural moist-soil plants - mostly
pioneering annual plants which become established on exposed mud
flats, in very shallow water, and in low wet areas; submergent
and floating-leaved aquatic plants - both rooted and non-rooted
aquatic plants with leaves and stems growing entirely on or below
the water's surface; emergent aquatic plants - erect, rooted,
herbaceous aquatic plants (usually perennial); woody plants -
seeds and fruits of trees and shrubs. Among the 6 regions and 2
separate locations, corn was the most important class 4 times
based on percent volume, followed by natural moist-soil plants
(2), submergent and floating-leaved aquatics (1), and woody
plants (1) (Figure 303). These results illustrate the importance
of regional or site-specific analysis of food habits when
studying a large geographic area. A statewide summary of mallard
food habits would convey little information about the actual
mallard diet in any given areas of the state.
Regional analyses of major food classes reflect availability
of the various foods within that region. Use of corn was highest
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in the NEI region (69.78%) (Figure 303). Waterfowl habitat in
the NEI region largely consists of remnant glacial lakes and
potholes, many of which have experienced severe degradation from
pollution. Most of the submergent and floating-leaved aquatic
plants have disappeared, and management for moist-soil and culti-
vated waterfowl food plants is not widespread. Emergent plants,
such as bulrushes, often dominate the shallow-water zones,
and made up a higher percentage of the diet in NEI than any other
region. The lack of other food resources apparently necessitates
a high dependence on the availability of waste corn.
Corn comprised about half of the diet in both the UIR and
UMR regions (Figure 303). Submergent, floating-leaved, and
emergent aquatic plant foods were more prevalent in mallard
gizzards from the UMR region. Many species of aquatic plants
have all but disappeared from the UIR region as a result of
sedimentation and other types of pollution (Bellrose et al.
1979). Use of natural moist-soil plant foods was slightly higher
and other agricultural foods much higher in the UIR region. This
is due to a greater number of public and private waterfowl areas
which manage for moist-soil plants and flood agricultural crops
in the UIR region.
In contrast to the UIR and UMR regions, corn comprised only
11.14% of the diet in the IMRC region, and moist-soil foods made
up over half of the diet (Figure 303). The mallard diet in the
IMRC region (Figure 301) also did not show an increasing use of
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corn as the season progressed as experienced in the UIR (Figure
299) and UMR (Figure 302) regions. This difference is probably
more closely related to the abundance of natural foods in the
IMRC region rather than the availability of corn. Although crop
fields are more widespread in the UIR and UMR regions, all 3
regions are intensively farmed (Illinois Cooperative Crop
Reporting Service 1982). These data suggest that natural foods,
when available in sufficient quantity, may be preferred to corn.
Likewise, increased use of corn later in the season in the UIR
and UMR regions is probably due to a depletion of natural foods
rather than a preference for an energetically more favorable
food. If mallards consume a higher proportion of corn late in
the season due to energy demands, the same trend should have been
evident in the IMRC region as well. Drake (1970:113) studying
mallard food habits on Eufola National Wildlife Refuge, Alabama,
stated, "Mallards generally utilized the food item available in
the largest quantity; however, they utilized preferred natural
foods, when available during mild weather, even though corn was
available in larger quantities."
Moist-soil foods also comprised the highest proportion of
the mallard diet (39.36%) in the KR region (Figure 303). The
relatively high proportion of other agricultural foods (10.36%)
was due primarily to plantings in sub-impoundments at Carlyle
Lake.
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In the BMR region, foods from woody plants, mainly pin oak
acorns, received the highest use (47.66%) (Figure 303). Use of
pin oak was high at both collection sites, Oakwood Bottoms green-
tree reservoir and Rend Lake where pin oak flats are flooded in
sub-impoundments along with natural moist-soil and agricultural
food plants.
Sangchris Lake and Mermet Lake both exhibited high use of
submergent and floating-leaved aquatic plants (Figure 303). Corn
comprised the largest proportion of the diet at Sangchris Lake,
and was the only other class of plant foods taken in appreciable
amounts. Mermet Lake was the only site where submergent and
floating-leaved aquatic plants were the most important class.
The proportion of other agricultural foods at Mermet Lake
(18.68%) was the highest recorded for any region. Plantings of
milo, Japanese millet, and buckwheat on sub-impoundments at
Mermet accounted for the high use. Both Sangchris and Mermet
Lakes are relatively isolated from other areas of significant
waterfowl habitat and this factor probably accounted for mallards
being limited to food resources on or very near the lakes. The
area surrounding Sangchris Lake is intensively row-cropped,
whereas the vicinity around Mermet Lake is one of the lowest
corn-producing areas of the state (Illinois Cooperative Crop
Reporting Service 1982).
460
Lesser Scaup
Of the 616 lesser scaup gizzards collected, 378 were from
Pool 19 (Keokuk Pool) of the Mississippi River, 98 from Horseshoe
Lake in Madison County, 75 from Collins Cooling Lake, 37 from
Lake Michigan, 19 from Pool 16 and 5 from Pool 13 of the
Mississippi River, and 4 from Calumet Lake (Figure 297).
Major foods of lesser scaup from Pool 19 (Table 102) were
similar to those reported in previous studies for the Illinois
and Mississippi rivers during 1938-1940 (Anderson 1959) and for
Pool 19 during 1948 (Rogers and Korschgen 1966). Although lesser
scaup are usually considered omnivorous feeders during the fall,
this study and the 2 earlier investigations found animal matter
to comprise about 90% of the diet. In this study, fingernail
clams (Musculium sp., Sphaerium sp.) were the most important food
items, collectively composing 42.77% of the total food volume,
whereas snails made up 30.57%. Both previous studies reported
snails to be the most important groups based on percent total
volume. The proportion of these 2 groups of animals in the diet
varied significantly on an annual basis. During the 4-year
collection period, fingernail clams ranged from 15.63% in 1980 to
56.44% in 1981, while snails ranged from 24.32% in 1981 to 58.48%
in 1980; each group was the major constituent of the diet during
2 of the 4 years (Table 103). The burrowing mayfly (Hexagenia
sp.), was the only other animal food recorded as a principal food
item during the 4-year period. Its use by scaup varied greatly
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Table 102. Major fall foods (> 1% of total volume) of 378 lesser scaups from
Pool 19, Mississippi River, 1979-1982.
Food Item % Frequency % Volume
Fingernail clam (Musculium transversum) 18.52 18.73
Unclassified snails (Gastropoda) 28.84 14.68
Unclassified fingernail clams (Sphaerium sp.,
Musculium sp.) 17.46 14.67
Fingernail clam (Sphaerium striatinum) 10.05 9.37
Freshwater snail (Amnicola lustrica) 19.05 8.15
Unclassified clams (Pelecypoda) 11.11 5.08
Unclassified mollusks (Mollusca) 11.38 5.00
Freshwater snail (Viviparus sp.) 8.99 3.59
Burrowing mayfly (Hexagenia sp.) 12.17 3.08
Freshwater snail (Campeloma crassula) 6.88 3.02
American bulrush (Scirpus americanus) 12.70 1.37
Leafy pondweed (Potamogeton foliosus) 12.70 1.29
Freshwater snail (Lioplax sp.) 3.44 1.13
Total plant 10.21%
Total animal 89.79%
X food vol./gizzard 1.33ml
X grit vol./gizzard 3.20ml
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from a low of 0.05% of the total food volume in 1981 to a high of
23.81% in 1979 when it ranked second (Table 103). The proportion
of plant foods in the diet ranged from 3.93% in 1979 to 18.89% in
1982 (Table 103). The increased use of plant foods in 1982
resulted in higher diversity of principal food items.
The observed diet of lesser scaup at Horsehoe Lake in
Madison County (Table 104) was a dramatic contrast to that found
in Pool 19. Plant material comprised 67.33% of the diet and
Japanese millet and junglerice were the most important foods.
Lesser scaup were probably unsuccessful in locating sufficient
food resources at this location as suggested by the facts that 28
food items each made up 1% or more of the diet, the average
volume of food per gizzard was very low (0.49 ml), and some very
hard seeds which do not occur on the area, such as widgeongrass,
were present in relatively high proportions. The average grit
volume per gizzard was also low (1.07 ml).
Food habits of lesser scaup from Collins Lake (Table 105) in
northeastern Illinois reflected much the same conditions as those
found at Horseshoe Lake. Although the aquatic insect, water
boatmen, was the top food item, plants composed 80.39% of the
diet and the average volume of food was the lowest of any
location (0.47 ml per gizzard). Widgeongrass seeds were the
second highest food item by volume (7.96%). This aquatic plant
grows only in saline waters, and the very hard seeds were
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Table 104. Major fall foods (> 1% of total volume of 98 lesser scaups
from Horseshoe Lake, Madison County, Illinois, 1981-1982.
Food Item % Frequency % Volume
Japanese millet (Echinochloa frumentacea) 3.06 9.80
Junglerice (Echinochloa colonum) 1.02 7.34
Unclassified mollusks (Mollusca) 6.12 5.18
Unclassified mussels (Unionidae) 3.06 4.97
Unclassified snails (Gastropoda) 12.24 4.89
Common bur-reed (Sparganium androcladum) 9.18 4.16
Baby pondweed (Potamogeton pusillus) 8.16 4.00
Leafy pondweed (Potamogeton foliosus) 23.47 3.69
Water milfoil (Myriophyllum sp.) 13.27 3.69
Great bulrush (Scirpus heterochaetus) 13.26 3.60
Rice cutgrass (Leersia oryzoides) 1.02 3.46
Nodding smartweed (Polygonum lapathifolium) 12.24 3.44
Wheat (Triticum aestivum) 3.06 3.15
Unclassified clams (Pelecypoda) 7.14 3.11
Midge larvae (Chironomidae) 2.04 2.80
Unidentified fish parts (Osteichthyes) 2.34 2.34
Least naiad (Najas minor) 5.10 2.30
Duck potato (Sagittaria latifolia) 7.14 2.24
Bryozoan statoblasts (Pectinatella sp.) 4.08 2.12
Pondweed (Potamogeton praelongus) 2.04 1.70
Whirligig beetles (Gyrinidae) 3.06 1.70
Freshwater snails (Pleurocera spp.) 1.02 1.66
Floatingleaf pondweed (Potamogeton natans) 2.04 1.47
Fingernail clams (Sphaerium sp., Musculium sp.) 2.04 1.43
Longleaf pondweed (Potamogeton nodosus) 7.14 1.22
Widgeongrass (Ruppia maritima) 6.12 1.12
Largeseed smartweed (Polygonum pensylvanicum) 9.18 1.12
Softstem bulrush (Scirpus validus) 9.18 1.12
Total plant 67.33%
Total animal 33.67%
X food vol./gizzard 0.49ml
X grit vol./gizzard 1.07ml
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Table 105. Major fall foods (> 1% of total volume) of 75 lesser scaup
from Collins Lake, Grundy County, Illinois, 1981-1982.
Food Item % Frequency % Volume
Water boatmen (Corixidae) 4.00 8.82
Widgeongrass (Ruppia maritima) 8.00 7.96
Unclassified clams (Pelecypoda) 10.67 7.54
Slender naiad (Najas flexilis) 4.00 6.11
Duck potato (Sagittaria latifolia) 1.33 5.97
Leafy pondweed (Potamogeton foliosus) 34.67 5.75
Nodding smartweed (Polygonum lapathifolium) 12.00 5.57
Sago pondweed (Potamogeton pectinatus) 14.67 4.49
Algae 5.33 4.38
Softstem bulrush (Scirpus validus) 21.33 4.35
Largeseed smartweed (Potamogeton pensylvanicum) 12.00 3.73
Floatingleaf pondweed (Potamogeton natans) 2.67 3.64
Longleaf pondweed (Potamogeton nodosus) 10.67 3.21
Blackberry (Rubus sp.) 8.00 3.19
Baby pondweed (Potamogeton pusillus) 2.67 2.96
Water milfoil (Myriophyllum sp.) 13.33 2.76
Unclassified snails (Gastropoda) 6.67 2.36
Pondweeds (Potamogeton spp.) 2.67 1.62
Great bulrush (Scirpus heterochaetus) 9.33 1.51
Wheat (Triticum aestivum) 1.33 1.28
Total plant 80.39%
Total animal 19.61%
X food vol./gizzard 0.47ml
X grit vol./gizzard 2.80ml
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probably picked up prior to migration in alkaline areas of the
prairie pothole region and retained in the gizzard. The average
grit volume was 2.80 ml.
Similar to Pool 19, animal matter dominated the diet
(83.54%) of lesser scaup collected from Lake Michigan (Table
106). The most important food item was the freshwater snail,
Elimia livescens, and snails as a group composed 61.51% of the
total food volume. Other important animal foods included
caddisfly larvae (Hydropsyche sp.) and amphipods. The important
plant foods eaten were leaves and stems of muskgrass and naiads.
Samples from this area reflected the highest average volume of
food (3.12 ml per gizzard) and grit (4.53 ml), suggesting an
abundant food resource was available to migrating scaup.
Food habits of 28 lesser scaup collected from Pools 13 and
16 of the Mississippi River and Calumet Lake were similar to Pool
19 in that fingernail clams were the most important food item,
but differed in other respects (Table 107). Plant foods accounted
for 9 of the 17 principal food items and comprised 39.32% of the
total food volume. Because the average food volume per gizzard
was low (0.68 ml) and the sample size was small (28), this may
not be an accurate representation of scaup foods at those
locations. Principal food items not recorded from other
locations included duckweed, river bulrush, freshwater snails
(Physa sp.), and coontail.
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Table 106. Major fall foods (> 1% of total volume) of 37 lesser scaups
from southwestern Lake Michigan, 1981-1982.
Food Item % Frequency % Volume
Freshwater snail (Elimia livescens) 40.54 36.73
Freshwater snail (Valvata sp.) 43.24 15.21
Muskgrass (Chara sp.) 21.62 12.56
Unclassified clams (Pelecypoda) 32.43 8.16
Freshwater snail (Pleurocera sp.) 5.41 6.57
Caddisfly larvae (Hydropsyche sp.) 13.51 6.36
Unclassified snail (Gastropoda) 24.32 3.00
Fingernail clams (Pisidium spp.) 16.22 2.76
Unclassified mollusks (Mollusca) 13.51 1.64
Naiad (Najas sp.) 10.81 1.60
Amphipods (Amphipoda) 10.81 1.31
Total plant 16.46%
Total animal 83.54%
X food vol./gizzard 3.12ml
X grit vol./gizzard 4.53ml
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Table 107. Major fall foods (> 1% of total volume) of 28 lesser scaups
from Pools 13 and 16 of the Mississippi River and Calumet
Lake, 1981.
Food Item % Frequency % Volume
Fingernail clam (Musculium transversum) 3.57 23.60
Unclassified clams (Pelecypoda) 17.86 13.53
Unclassified snails (Gastropoda) 21.43 8.08
Duckweed (Lemna sp.) 7.14 8.08
Longleaf pondweed (Potamogeton nodosus) 21.43 6.71
Softstem bulrush (Scirpus validus) 21.43 6.03
Unclassified snails (Physa spp.) 3.57 5.77
River bulrush (Scirpus fluviatilis) 7.14 2.94
Unclassified mussels (Unionidae) 7.14 2.62
Unclassified fingernail clams (Sphaerium sp.,
Musculium sp.) 3.57 2.62
Pondweed (Potamogeton praelongus) 7.14 2.25
Common bur-reed (Sparganium androcladium) 3.57 2.10
Leafy pondweed (Potamogeton foliosus) 10.71 1.78
Freshwater snail (Elimia livescens) 3.57 1.73
Coontail (Ceratophyllum demersum) 3.57 1.42
American bulrush (Scirpus americanus) 7.14 1.26
Freshwater snail (Amnicola sp.) 3.57 1.05
Total plant 39.32%
Total animal 60.68%
X food vol./gizzard 0.68ml
X grit vol./gizzard 1.98ml
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Wood Duck
Of the 265 wood duck gizzards collected during 1978-1983,
165 were from a commercial picker in Manito, 32 from Spring Lake,
27 from Rice Lake, 21 from Quiver Creek in Mason County, 5 from
Oakwood Bottoms greentree reservoir, and 13 from Pool 13 and 2
from Pool 14 of the Mississippi River (Figure 297). Corn was the
most prevalent food item occurring in 53.21% of the gizzards and
comprising 57.43% of the total volume (Table 108). Anderson
(1959) also reported corn to be the main food item of wood ducks
in Illinois during 1938-1940 when it comprised 48.38% of the
diet. Pin oak acorns, which ranked second, were the top food
item at 2 locations and were a major food at 4 of the sites.
Unclassified acorns ranked third and pin oak acorns fourth during
1938-1940 (Anderson 1959). Sweet (1976) found pin oak acorns to
make up 87.22% of the total volume of wood duck foods at Oakwood
Bottoms greentree reservoir in southern Illinois. Pin oaks
undoubtedly replaced corn as the major staple of the wood duck
diet in areas where it is readily available. Rice cutgrass
ranked seventh during the current study and eighth during 1938-
1940 (Anderson 1959). No other food item comprised 1% or more of
the diet during both studies. It was notable that longleaf
pondweed and coontail made up 10.76% of the diet in the earlier
study, but no submergent or floating-leaved aquatic plants were
major foods in the current investigation because of the scarcity
of those plants in the Illinois River valley where the majority
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Table 108. Major fall foods (> 1% of total volume) of 265 wood ducks in
Illinois, 1978-1983.
Food Item % Frequency % Volume
Corn (Zea mays) 53.21 57.43
Pin oak (Quercus palustris) 5.28 4.40
Water hemp (Amaranthus tamariscinus) 7.92 3.84
Gray dogwood (Cornus racemosa) 15.09 2.30
Giant foxtail (Setaria faberi) 4.53 1.98
Rice cutgrass (Leersia oryzoides) 11.32 1.78
Arrowhead (Sagittaria calycina) 1.88 1.66
Lady's thumb (Polygonum persicaria) 3.40 1.61
Buckwheat (Fagopyrum esculentum) 3.77 1.59
Marsh pepper smartweed (Polygonum hydropiper) 4.91 1.48
Giant bur-reed (Sparganium eurycarpum) 3.40 1.48
Hackberry (Celtis occidentalis) 1.89 1.26
Total plant 98.72%
Total animal 1.28%
X food vol./gizzard 2.08ml
X grit vol./gizzard 1.6ml
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of wood duck gizzards were collected during this study. Other
principal food items during 1978-1983 were water hemp, gray
dogwood, giant foxtail, arrowhead, lady's thumb, buckwheat, marsh
pepper smartweed, giant bur-reed, and hackberry (Table 108).
Seeds of gray dogwood, giant bur-reed, and hackberry, are very
hard and their actual importance to wood ducks is probably some-
what less than indicated by their relative volume. However,
these seeds were found broken up much more often in wood duck
gizzards than in mallards, and the few intact seeds were well-
worn, indicating that retention time for hard seeds may be less
in wood ducks than in mallards.
Green-winged Teal
Green-winged teal gizzards were collected during 1978 and
1979 from Spring Lake (N=183) and Rice Lake (N=35), both along
the Illinois River (Figure 297). The most important food item
was red-rooted nutgrass, occurring in 55.05% of the gizzards and
constituting 46.75% of the total volume (Table 109). Nutgrasses
(Cyperus sp.) as a group accounted for 68.96% of the total food
volume in green-winged teal. Red-rooted nutgrass was also the
most important food item for green-winged teal in Illinois during
1938-1940 (Anderson 1959). Other principal food items during
both studies were chufa, nodding smartweed, Walter's millet,
water hemp, and rice cutgrass. While most of the major food
items were small-seeded moist-soil plants, the seeds and vegeta-
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Table 109. Major fall foods (> 1% of total volume) of 218 green-winged
teal in Illinois, 1978-1979.
Food Item % Frequency % Volume
Red-rooted nutgrass (Cyperus erythrorhizos) 55.05 46.75
Coarse nutgrass (Cyperus ferruginescens) 52.29 14.29
Arrowhead (Sagittaria calycina) 9.63 6.41
Unclassified nutgrass (Cyperus sp.) 17.43 5.01
Chufa (Cyperus esculentus) 9.63 2.91
Nodding smartweed (Polygonum lapathifolium) 41.74 2.15
Curlyleaf pondweed (Potamogeton crispus) 1.83 2.08
Unclassified insects (Insecta) 4.13 1.86
Muskgrass (Chara sp.) 3.21 1.69
Walter's millet (Echinochloa walteri) 4.59 1.61
Leafy pondweed (Potamogeton foliosus) 8.26 1.59
Water hemp (Amaranthus tamariscinus) 6.42 1.09
Rice cutgrass (Leersia oryzoides) 4.13 1.01
Total plant 96.89%
Total animal 3.11%
X food vol./gizzard 0.70ml
X grit vol./gizzard 0. 5ml
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tive parts of curlyleaf and leafy pondweeds and muskgrass were
also important. Unclassified insects accounted for 1.86% of the
total food volume and animal matter collectively comprised 3.11%
of the diet. This was a higher proportion of animal matter than
recorded for any of the other dabbling ducks during this investi-
gation, but lower than the 15.04% reported by Anderson (1959).
It is noteworthy that all of the principal food items of
green-winged teal were natural moist-soil and aquatic plants and
animal matter. Even though Japanese millet was sown at both
collection sites and was readily available, it was not utilized
as a principal food item. Likewise, waste corn available from
nearby agricultural fields was also unimportant. Bellrose et al.
(1979) found a significant correlation between fall green-winged
teal use-days and the abundance of wetland plants in the Illinois
River valley. It seems apparent that sufficient natural wetland
plant food resources is a critical factor in maintaining
populations of green-winged teal in Illinois.
Blue-winged and Green-winged Teals
A combined sample of 164 blue-winged and green-winged teals
was collected at Carlyle Lake (Figure 297) during the September
teal season, 12-21 September 1981. The majority of the sample
was from blue-winged teal which comprise approximately 80% of the
harvest during teal season. Nodding smartweed was the most
important food, occurring in almost every gizzard examined
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(95.12%) and comprising 39.27% of the total food volume (Table
110). Junglerice was also a very important food, with a fre-
quency of 54.88% and accounting for 34.23% of the total volume.
Largeseed smartweed, which ranked third, occurred in more giz-
zards than junglerice (71.34%), but constituted only 8.52% of the
diet. As a group, smartweeds (Polygonum sp.) and millets (Echinochloa
sp.) accounted for 88.01% of all foods consumed. Three other
foods, fall panicum, salt meadow grass, and caddisfly larvae,
were recorded as principal items. By comparison, wild millet was
the only major food item of blue-winged teal, and wild millet and
nodding smartweed were the only foods of green-winged teal also
reported by Anderson (1959). The fact that Anderson's (1959)
samples were collected mainly from the Illinois River may account
for many the observed differences. Although Japanese millet
did occur as a major food item (1.87%), the teals' diet was
dominated by natural foods similar to the situation observed for
green-winged teal during the regular season (Table 109).
The fact that the percent frequency values of nodding and
largeseed smartweeds were much higher than the percent volume
(Table 110) indicates the seeds of smartweeds may be retained in
the gizzards of teal for a longer period than the other major
foods. However, if seeds of these common plants were ingested
often, and they regularly constituted only a fraction of a
complete feeding as suggested by Anderson (1959), the same
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Table 110. Major foods (> 1% of total volume)
teal season, 12-21 September 1981,
of 164 teals during early
at Carlyle Lake, Illinois.
Food Item % Frequency % Volume
Nodding smartweed (Polygonum lapathifolium) 95.12 39.27
Junglerice (Echinochloa colonum) 54.88 34.23
Largeseed smartweed (Polygonum pensylvanicum) 71.34 8.52
Wild millet (Echinochloa crusgalli) 18.90 4.12
Fall panicum (Panicum dichotomiflorum) 8.54 1.87
Japanese millet (Echinochloa frumentacea) 3.66 1.87
Salt meadow grass (Leptochloa fascicularis) 4.27 1.67
Caddisfly larvae (Trichoptera) 3.05 1.01
Total plant 98.34%
Total animal 1.66%
X food vol./gizzard 1.66ml
X grit vol./gizzard 0.6ml
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situation would result. In reality, a combination of these 2
factors probably accounted for the observed frequency-volume
relationship.
Redhead
A total of 39 redhead gizzards was collected from Pools 13
and 19 of the Mississippi River during 1980-1982. The redhead is
generally considered largely vegetarian in the fall, with various
studies reporting plant foods comprising 77.9-98.8% of the total
food volume (Cottam 1939, Korschgen 1955, Anderson 1959, Quay and
Critcher 1962, Stieglitz 1966). However, animal matter predomi-
nated in the food habits of redheads during this study accounting
for 64.65% of the diet (Table 111). The animal portion of the
diet was diverse with 6 different groups of invertebrates occur-
ring as principal food items including midge larvae, fingernail
clams, mayfly nymphs, dragonfly nymphs, snails, and caddisfly
larvae. This differs from the largely molluscan diet of lesser
scaups on the Mississippi River. Anderson (1959) also recorded
midge larvae and caddisfly larvae as important redhead foods, but
other animal foods were recorded in only minor amounts.
Plant foods of redheads were dominated by seeds and
vegetation of 3 species of pondweeds which collectively made up
15.02% of the food volume. Other plant foods comprising 1% or
more of the diet were duck potato, nodding smartweed, duckweed,
coontail, and widgeongrass. As noted for lesser scaup, seeds of
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Table 111. Major fall foods (> 1% of total volume) of 39 redheads in
Illinois, 1980-1982.
Food Item % Frequency % Volume
Midge larvae (Chironomidae) 5.13 10.80
Fingernail clam (Musculium transversum) 10.26 9.77
Burrowing mayfly (Hexagenia sp.) 20.51 9.30
Dragonfly nymph (Aeshnidae) 10.26 7.97
Pondweed vegetation (Potamogeton sp.) 5.13 7.67
Unclassified snails (Gastropoda) 20.51 6.46
Duck potato (Sagittaria latifolia) 10.26 6.36
Fingernail clams (Sphaerium sp., Musculium sp.) 10.26 6.20
Caddisfly larvae (Trichoptera) 2.56 6.10
Nodding smartweed (Polygonum lapathifolium) 12.82 3.44
Leafy pondweed (Potamogeton foliosus) 15.38 3.26
Baby pondweed (Potamogeton pusillus) 15.38 2.83
Duckweed (Lemna sp.) 12.82 2.45
Coontail (Ceratophyllum demersum) 10.26 2.34
Freshwater snails (Viviparus spp.) 10.26 2.15
Sago pondweed (Potamogeton pectinatus) 15.38 1.26
Widgeongrass (Ruppia maritima) 5.13 1.12
Freshwater snail (Amnicola lustrica) 7.69 1.05
Unclassified mollusks (Mollusca) 7.69 1.00
Total plant 35.35%
Total animal 64.65%
X food vol./gizzard 1.47ml
X grit vol./gizzard 2.9ml
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widgeongrass, which does not grow in Illinois, were apparently
consumed prior to migration and retained in the gizzard.
Important plant foods consumed by redheads during 1938-1940 on
the Illinois and Mississippi rivers included pondweeds, coontail,
wild millet, corn, marsh smartweed, softstem bulrush, and
unclassified ragweeds (Anderson 1959).
Pintail
A total of 26 pintail gizzards was collected from Rice Lake
and Spring Lake along the Illinois River, and 11 from Pools 12 and
13 of the Mississippi River during 1978-1981 (Figure 297). Corn
was the most important food item, occurring in 10.91% of the
gizzards and comprising 19.26% of the diet (Table 112).
Vegetation and some seeds of the submergent aquatic plant, least
naiad, ranked second and accounted for 14.07% of the food volume.
Largeseed and nodding smartweeds ranked third and fourth and
made up 13.89% and 9.08% of the diet, respectively; smartweeds as
a group (4 species) comprised 28.7% of the total food volume.
Other principal food items of pintails were leafy pondweed,
Walter's millet, longleaf pondweed, marsh pepper smartweed,
muskgrass vegetation, coarse nutgrass, marsh smartweed, chufa,
duckweed, duck potato, rice cutgrass, and water hemp. Of the 16
principal food items observed during this study, 9 were also
major foods of pintails during 1938-1940 (Anderson 1959),
including rice cutgrass, corn, Walter's millet, marsh smartweed,
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Table 112. Major fall foods (> 1% of total volume) of 37 pintails in
Illinois, 1978-1981.
Food Item % Frequency % Volume
Corn (Zea mays) 10.81 19.26
Least naiad (Najas minor) 13.51 14.07
Largeseed smartweed (Polygonum pensylvanicum) 37.84 13.89
Nodding smartweed (Polygonum lapathifolium) 35.14 9.08
Leafy pondweed (Potamogeton foliosus) 27.03 7.48
Walter's millet (Echinochloa walteri) 16.22 5.69
Longleaf pondweed (Potamogeton nodosus) 13.51 3.63
Marsh pepper smartweed (Polygonum hydropiper) 2.70 3.17
Muskgrass (Chara sp.) 5.41 3.09
Coarse nutgrass (Cyperus ferruginescens) 13.51 2.81
Marsh smartweed (Polygonum coccineum) 2.70 2.56
Chufa (Cyperus esculentus) 5.41 1.99
Duckweed (Lemna sp.) 13.51 1.76
Duck potato (Sagittaria latifolia) 10.81 1.75
Rice cutgrass (Leersia oryzoides) 10.81 1.66
Water hemp (Amaranthus tamariscinus) 8.11 1.40
Total plant 99.28%
Total animal 0.72%]
X food vol./gizzard 1.79ml
X grit vol./gizzard 1.7ml
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water hemp, chufa, longleaf pondweed, nodding smartweed, and duck
potato.
Wigeon
During 1978-1981 nine wigeon gizzards were collected from
Pool 13 of the Mississippi River, and 22 from Spring Lake and
Rice Lake along the Illinois River (Figure 297). Corn was ranked
first, comprising 27.38% of the total food volume, but this food
occurred in only 2 of the 31 wigeon gizzards collected (Table
113). Corn may not typically be an important food item of wigeons
in Illinois, although it occasionally may be consumed in large
quantities in field feeding situations. Submerged and floating-
leaved aquatic plants which generally compose the bulk of wigeon
foods during the fall (Bellrose 1980) accounted for 40.43% of the
diet during this study. Principal representatives of this group
in descending order of importance were muskgrass, southern naiad,
least naiad, leafy pondweed, longleaf pondweed, algae, and duck-
weed. In addition, unclassified vegetation occurred in 22.58% of
the wigeon gizzards and made up 8.79% of the food volume; most of
this material consisted of small bits of aquatic vegetation.
Anderson (1959) reported that submerged and floating-leaved
aquatic plants represented 77.80% of the wigeon diet in Illinois
during 1938-1940. Several of the important aquatic plants were
recorded during both studies. However, coontail, which comprised
69.91% of the food volume during 1938-1940, was not important in
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Table 113. Major fall foods (> 1% of total volume) of 31 wigeons in
Illinois, 1978-1981.
Food Item % Frequency % Volume
Corn (Zea mays) 6.45 27.38
Muskgrass (Chara sp.) 6.45 11.61
Southern naiad (Najas guadalupensis) 12.90 9.19
Least naiad (Najas minor) 3.23 7.66
Common cattail (Typha latifolia) 3.23 5.89
Duck potato (Sagittaria latifolia) 22.58 4.88
Leafy pondweed (Potamogeton foliosus) 6.45 4.84
Red-rooted nutgrass (Cyperus erythrorhizos) 3.23 3.10
Longleaf pondweed (Potamogeton nodosus) 12.90 2.86
Algae 3.23 2.66
American bulrush (Scirpus americanus) 6.45 2.10
Duckweed (Lemna sp.) 12.90 1.61
Nodding smartweed (Polygonum lapathifolium) 9.68 1.13
Coarse nutgrass (Cyperus ferruginescens) 9.68 1.13
Water striders (Gerridae) 3.23 1.01
Total plant 98.59%
Total animal 1.41%
X food vol./gizzard 0.80ml
X grit vol./gizzard 2.7ml
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the current investigation. This favored aquatic plant is
virtually absent from the Illinois River valley today. Although
the sample size was small, it appeared that wigeon fed primarily
upon aquatic vegetation in the Mississippi River valley, and
primarily upon moist-soil plant seeds and secondarily on corn in
the Illinois River valley.
Gadwall
Of the 22 gadwall gizzards collected, 12 were from Pool 13
of the Mississippi River and 10 from Spring Lake along the
Illinois River (Figure 297). Vegetative parts and some seeds of
submerged and floating-leaved aquatic plants comprised 69.67% of
the total food volume (Table 114). The most important food item
was least naiad, occurring in 27.27% of the samples and
accounting for 29.13% of the diet. Sago pondweed ranked second
by volume (15.49%), but occurred in only 1 gizzard. Other prin-
cipal food items were duckweed, seeds of duck potato, water hemp
seeds, unclassified pondweed vegetation, vegetation and seeds of
leafy pondweed and coontail, seeds of Small's spike rush and
softstem bulrush, and the seeds and rootstocks of rice cutgrass.
Aquatic plants (mainly coontail) also formed the bulk of gadwall
foods during 1938-1940 in Illinois (Anderson 1959). Based on
this small sample of gizzards, gadwalls appear to be more
dependent on aquatic plant food resources in the fall than any
other species of duck investigated.
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Table 114. Major fall foods (> 1% of total volume) of 22 gadwalls in
Illinois, 1979-1981.
Food Item % Frequency % Volume
Least naiad (Najas minor) 27.27 29.13
Sago pondweed (Potamogeton pectinatus) 4.55 15.49
Duckweed (Lemna sp.) 27.27 14.47
Duck potato (Sagittaria latifolia) 36.36 9.18
Water hemp (Amaranthus tamariscinus) 4.55 7.42
Unclassified pondweeds (Potamogeton spp.) 4.55 4.64
Leafy pondweed (Potamogeton foliosus) 22.73 3.71
Coontail (Ceratophyllum demersum) 9.09 2.23
Small's spike rush (Eleocharis smallii) 4.55 1.86
Softstem bulrush (Scirpus validus) 22.73 1.67
Rice cutgrass (Leersia oryzoides) 9.09 1.11
Total plant 99.07%
Total animal 0.93%
X food vol./gizzard 0.49ml
X grit vol./gizzard 2.8ml
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Ruddy Duck
Sixteen ruddy duck gizzards were collected from Pool 13 of
the Mississippi River in 1981 (Figure 297). Few conclusions can
be drawn from the sample because the total food volume per
gizzard averaged only 0.18 ml (Table 115); 5 of the gizzards were
devoid of food. Animal matter predominated in the samples,
comprising 73.45% of the total food volume. Dragonfly nymphs of
the family Aeshnidae occurred in 4 of the gizzards and accounted
for 42.11% of the total volume. Other food items which made up
1% or more of the diet were duckweed, unclassified mayfly nymphs,
amphipods, freshwater snails (Amnicola lustrica), midge larvae,
fingernail clams, and water milfoil seeds. Fragments of uni-
dentified aquatic vegetation comprised 14.04% of the food volume,
and unidentified animal matter accounted for 2.81%. Animal mat-
ter, mostly midge larvae, constituted 76.67% of the food contents
of 5 ruddy duck gizzards examined by Anderson (1959), but
Bellrose (1980) reported plant foods to be the main food of ruddy
ducks recorded by most investigators.
Ring-necked Duck
Eight ring-necked duck gizzards were collected from Pool 19,
6 from Pool 13, and 1 from Pool 14 of the Mississippi River
during 1981-1982 (Figure 297). Plant foods constituted 94.28% of
the diet (Table 116). Coontail was the top food item, accounting
for 26.64% of the food volume, but it occurred in only 2 of the
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Table 115. Major fall foods (> 1% of total volume) of 16 ruddy ducks
in Illinois, 1981.
Food Item % Frequency % Volume
Dragonfly nymphs (Aeshnidae) 25.00 42.11
Duckweed (Lemna sp.) 25.00 10.88
Unclassified mayfly nymphs (Ephemeroptera) 18.75 8.42
Amphipods (Amphipoda) 6.25 7.02
Freshwater snail (Amnicola lustrica) 6.25 5.26
Midge larvae (Chironomidae) 6.25 3.86
Fingernail clams (Sphaerium sp.,
Musculium sp.) 6.25 3.51
Water milfoil (Myriophyllum sp.) 25.00 1.40
Total plant 26.55%
Total animal 73.45%
X food vol./gizzard 0.18ml
X grit vol./gizzard 1.9ml
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Table 116. Major fall foods (> 1% of total volume) of 15 ring-necked
ducks in Illinois, 1981-1982.
Food Item % Frequency % Volume
Coontail (Ceratophyllum demersum) 13.33 26.64
Leafy pondweed (Potamogeton foliosus) 26.67 22.91
Water star grass (Zosterella dubia) 20.00 15.02
Duckweed (Lemna sp.) 33.33 11.97
Watershield (Brasenia schreberi) 13.33 3.46
American bulrush (Scirpus americanus) 6.67 3.46
Common bur-reed (Sparganium androcladum) 20.00 2.70
Longleaf pondweed (Potamogeton nodosus) 26.67 2.35
Softstem bulrush (Scirpus validus) 6.67 1.73
Burrowing mayfly (Hexagenia sp.) 6.67 1.73
Fingernail clams (Sphaerium sp.,
Musculium sp.) 6.67 1.52
Unclassified mollusks (Mollusca) 15.33 1.31
Total plant 94.28%
Total animal 5.72%
X food vol./gizzard 0.96ml
X grit vol./gizzard 1.7ml
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15 gizzards. Coontail was also the most important food item
reported by Anderson (1959), but animal foods represented a
higher proportion of the diet (34.07%) than recorded from the
small sample during this study. Other principal food items
during the current study included leafy pondweed seeds and
foliage, water star grass vegetation, duckweed, watershield
seeds, American bulrush seeds, common bur-reed seeds, longleaf
pondweed seeds, softstem bulrush seeds, burrowing mayfly nymphs,
fingernail clams, and unclassified mollusks.
Canada geese
A total of 512 Canada goose gizzards was collected; 156
from Rend Lake during 1981-1982, 184 from Union County
Conservation area during 1982, and 172 from Horseshoe Lake during
1982 (Figure 297). Winter wheat vegetation was the most important
food item, occurring in 26.37% of the gizzards and comprising
25.79% of the total food volume (Table 117). Corn ranked second
with similar values of frequency (26.17%) and volume (20.99%).
Other important foods were blunt spike rush, nodding smartweed,
white clover, Johnson grass, largeseed smartweed, fall panicum,
barnyardgrass, wild millet, rice cutgrass, milo, buttonbush,
American lotus, and nutgrasses. Care was taken to separate
vegetative parts from seeds and these were recorded separately to
determine which plant parts were more important. The stems,
leaves, and rootstocks of principal food items collectively
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Table 117. Major fall and winter foods (> 1% of total volume) of 512
Canada geese in southern Illinois, 1981-1982.
Food Item % Frequency % Volume
Winter wheat veg. (Triticum aestivum) 26.37 25.79
Corn (Zea mays) 26.17 20.99
Blunt spike rush veg. (Eleocharis obtusa) 9.38 5.94
Unidentified grass veg. (Poaceae) 9.38 3.56
Nodding smartweed (Polygonum lapathifolium) 23.44 2.61
White clover veg. (Trifolium repens) 2.53 2.57
Unidentified veg. (other than grasses) 9.77 2.15
Unidentified rootstocks 4.49 2.15
Johnson grass (Sorghum halepense) 10.35 2.04
Largeseed smartweed (Polygonum pensylvanicum) 28.91 1.97
Fall panicum (Panicum dichotomiflorum) 20.51 1.75
Barnyardgrass (Echinochloa muricata) 4.10 1.53
Fall panicum veg. (Panicum dichotomiflorum) 2.93 1.44
Wild millet (Echinochloa crusgalli) 8.40 1.42
Rice cutgrass (Leersia oryzoides) 6.05 1.37
Milo (Sorghum bicolor) 4.69 1.25
Rice cutgrass veg. (Leersia oryzoides) 2.15 1.17
Buttonbush (Cephalanthus occidentalis) 11.52 1.15
American lotus (Nelumbo lutea) 1.95 1.12
Nutgrass veg. (Cyperus sp.) 2.54 1.06
Total plant 99.98%
Total animal 0.02%
X food vol./gizzard 6.72ml
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comprised 43.62% of the total food volume, and seeds accounted
for 37.20%. Seeds and foliage of natural moist-soil plants
including spike rush, smartweeds, millets, fall panicum, rice
cutgrass, and nutgrasses comprised 20.26% of the total food
volume. This is surprising considering the low availability of
these food plants compared to that of agricultural foods which
are intensively managed for geese on these sites.
Soybeans, which were the most important food item of Canada
geese collected near Horseshoe Lake during 1953-1954 (Bell and
Klimstra 1970), were not a principal item during the current
study. Corn comprised a similar percentage of the food volume
during the previous study (25.6%), but winter wheat comprised a
much lower proportion of the diet (1.8%). Natural moist-soil
plants were also used in lesser amounts during 1953-1954 (11.6%).
Black Scoter
Six black scoter gizzards were collected, 3 from Lake
Michigan in 1980 and 3 from Collins Lake in 1981 (Figure 297).
Two of the gizzards from Collins Lake contained no food and the
other had only 0.1 ml of food. The 3 gizzards from Lake Michigan
contained a total of 1.1 ml of food. Fragments of unidentified
aquatic vegetation were present in 3 of the 4 gizzards containing
food and constituted 49.17% of all food volume. Animal matter
made up the remaining foods in the Lake Michigan sample, and
included fingernail clams (Pisidium sp., 0.33 ml), freshwater
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snails (Valvata sp., 0.17 ml), and unclassified beetle parts
(Coleoptera, 0.01 ml). The one gizzard with food from Collins
Lake contained traces of seeds from 4 plants, longleaf pondweed,
curly dock, largeseed smartweed, and crabgrass. The average grit
volume in all 6 gizzards was 1.2 ml. Bellrose (1980) reported
that black scoter foods on the main wintering areas consist
largely of molluscan fauna.
Shot Ingestion
The number of mallard gizzards containing ingested lead and
steel shot was summarized by week of the hunting season for 9,300
gizzards collected throughout Illinois from 1979-1982 (Table 118).
An overall ingestion rate of 4.9% occurred for lead shot and 1.2%
for steel shot, for a total ingestion rate of 6.1%. Both the
rate of ingested lead shot and steel shot remained somewhat
consistent for each week of the hunting season with the rate of
ingested lead shot varying between 4.0 and 5.9% and that for steel
shot between 0.9 and 1.5%. No significant difference (P>0.05)
occurred for the rate of ingestion of lead or steel shot between
the weeks of the season. Thus, the risk of mallards ingesting
shot was prevalent throughout the hunting season.
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Table 118. Number and percentage of mallard gizzards with ingested
lead and steel shot by week of hunting season in
in Illinois, 1979-1982.
Gizzards Gizzards
Week of With Lead Shot With Steel Shot
hunting No. Gizzards No. % No. %
season Examined
1 443 20 4.5 4 0.9
2 1,389 56 4.0 17 1.2
3 1,277 65 5.1 12 0.9
4 1,236 63 5.1 15 1.2
5 1,148 64 5.6 15 1.3
6 1,274 69 5.4 18 1.4
7 978 48 4.9 7 0.7
8 541 32 5.9 8 1.5
Undated 1,014 36 3.6 18 1.8
Total 9,300 453 4.9 114 1.2
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Waterfowl Habitat
To understand the need for prudent management of remaining
wetland habitats in Illinois for waterfowl, both the historical
and current status of these areas must be evaluated.
Illinois wetlands were last inventoried in 1955
(Splettstaszer and Manke 1955) and the findings were included in
"Wetlands of the United States" (Shaw and Fredine, Circular 39,
1956). The 1955 inventory documented wetlands in 55 counties
that contain over 90% of Illinois' wetland habitat and many of
these wet areas were of known importance to waterfowl. For the
remaining 47 counties, the types of wetland habitat were esti-
mated. The inventory identified about 427,00 acres of true
wetlands represented by 264,000 acres of open fresh water, 97,000
acres of seasonally flooded wetlands, 22,000 acres of shallow
marshes, 15,000 acres of deep marshes, about 13,000 acres of
fresh meadows, around 13,000 acres of shrub swamps, and approxi-
mately 900 acres of wood swamps. In addition to these true
wetlands, about 248,000 acres of seasonally flooded agricultural
lands and 68,000 acres of streams and impoundments were
identified. An additional 28,000 acres of less important wet-
lands were estimated to be in the 47 counties not inventoried.
The total wetlands in Illinois in 1955 was approximately 771,000
acres, or about 2.2% of the surface area of the state.
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Accurate up-dated information on wetlands important to
waterfowl in Illinois is necessary to provide a habitat data base
for management. A current inventory will provide information on
the potential "carrying capacity" of waterfowl in the state. By
analyzing recent changes in distribution, status, and quality of
wetlands in concert with waterfowl population changes and current
food habits, an effective management scheme can be formulated.
In addition, policy makers and planners can be supplied with
information in a format that can be used effectively to make
sound decisions for acquiring and protecting critical wetland
habitats.
Wetlands important to waterfowl in Illinois (Figure 304)
were classified and quantified by the procedures of Cowardin et
al. (1979), the same guidelines used by the National Wetlands
Inventory. The classification of wetlands used for the inventory
is presented in Appendix 5. In the text, tabular data for wet-
land habitats are grouped into categories convenient for use in
waterfowl management. The habitat data classified according to
procedures of Cowardin et al. (1979) are presented in Appendices
5-40 for the majority of the tables in the text.
Mississippi River Valley
Wetlands and deepwater habitats in the Mississippi River
valley were inventoried from the confluence with the Ohio River
at Cairo, Illinois, to Lock and Dam 11 near the Wisconsin border.
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Figure 304. River floodplains inventoried for waterfowl habitat.
49.5
The inventory included the natural river floodplain from bluff to
bluff whether protected by a levee or not and ignoring state
boundaries. Therefore, acreages for Missouri and Iowa are
included in the inventory. Wetland interpretations were done
using 1975 color infrared stereo-transparencies at a scale of
1:24,000, supplied by the U.S. Fish and Wildlife Service.
Original interpretations of the photographs were done by the
Remote Sensing Laboratory in the College of Forestry and the
Agricultural Experiment Station, University of Minnesota, under
contract with the U.S. Fish and Wildlife Service. Their results
were published in a final report entitled, "Upper Mississippi
River Habitat Inventory," by Hagen et al. (1977). The data from
Hagen et al. (1977) could not be applied directly to this
project's inventory because it was not based on the National
Wetland Inventory (NWI) classification system (Cowardin et al.
1979) for wetlands, and the study area included only the unpro-
tected floodplain, i.e., "that portion of the floodplain not
protected by levees, railroad grades, or highway grades, and
which was subject to frequent, if not annual, flooding during
highwater periods." This project converted the data from the
interpretations of Hagen et al. (1977) to NWI standards and
expanded the study area to include the entire floodplain from
bluff to bluff. The study area was recorded on standard U.S.G.S.
7.5' quadrangle maps. In the segment of the river where naviga-
tion pools 12-22, 24-26 occurred, each pool was divided into two
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sections: lacustrine (or lake-like) in the lower pool and
riverine in the upper pool. The line of division, termed the
"hinge-point", was defined as the point upstream of the dam where
the water surface rose 1 ft above the pool level at the dam.
This point in pools 12-22 was located by following the water
surface elevation curve for the average annual discharge rate to
the river mile where the rise in elevation was 1 ft. Flow dia-
grams and data on average discharge were taken from a series of
reports entitled, "Upper Mississippi River Basin Mississippi
River--Nine Foot Channel Appendices 16-26 to the Master Reservoir
Regulation Manual" by the Corps of Engineers, 1980 a . Because
pools 24-26 are operated in a different manner, the division was
made at the "control point", i.e., the point in the pool where
the water level is kept at or slightly above pool level at the
dam under normal flow conditions. Data for pools 24-26 were
taken from "Appendices 28-30 to Master Water Control Manual for
Mississippi River Nine Foot Channel Navigation Projects," Corps
of Engineers, 1980b
Inventory results revealed that there are currently 477,721
acres of wetlands and deepwater habitats in the floodplain of the
Mississippi River valley bordering Illinois for 583 miles from
Cairo to Lock and Dam 11 near the Wisconsin border (Table 120,
Figure 304). As mentioned previously, these wetlands occurred in
the floodplain from bluff to bluff and, therefore, included areas
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Table 120. Type and amount of wetlands in the Mississippi River
floodplain bordering Illinois including Pools 12-22,
24-26, and river mile 0 to 203.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 106,859 43,245 22.4
Ponds & sloughs (< 20 ac) 6,947 2,811 1.5
River 119,120 48,207 24.9
Subtotal 232,926 94,264 48.8
Submergent & floating vegetation 4,201 1,700 0.9
Emergent vegetation 15,860 6,418 3.3
Moist-soil plants 18,214 7,371 3.8
Sand bars/mud flats 7,510 3,039 1.6
Scrub-shrub 17,241 6,978 3.6
Bottomland forest 171,027 69,214 35.8
Flooded dead timber 176 71 0.0
Cypress swamp 1,408 570 0.3
Ag-land flooded for waterfowl 8,678 3,512 1.8
Drainage ditches 480 194 0.1
Total 477,721 193,331 100.0
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in Missouri and Iowa. Unfortunately, approximately 400,000 acres
of this floodplain in Illinois counties were incorporated in
levee districts by 1937 and drainage consequently affected the
amount and quality of wetlands that remain. The majority of
wetlands occurring in the Mississippi River floodplain were in
the open water category (232,926 acres or 48.8% of all wetlands)
consisting mainly of the river itself (24.9%) and lakes (22.4%)
(Table 120). The next most important category was bottomland
forest comprising 35.8% (171,027 acres) of all habitat types
(Table 120). Cypress swamps were recorded separately from
other forested areas and occupied 1,408 acres (0.3%) of all
wetlands.
Plants available for waterfowl food totaled 38,275 acres
(8.0%) of the habitat and these consisted of moist-soil plants
(3.8%), emergents (3.3%), and submergent and floating vegetation
(0.9%) (Table 120). The most common floating-leaved aquatics
were duckweed (Lemna spp., Spirodela spp.), water-lily (Nymphaea
spp.), creeping water primrose (Jussiaea spp.), and pondweeds
(Potamogeton spp.); submergent aquatics could not be identified
to species from aerial photos.
Emergents comprised 3.3% of all wetland types and were
dominated in order of importance by American lotus (Nelumbo
lutea), duck potato (Sagittaria spp.), marsh smartweed (Polygonum
coccineum), bulrushes (Scirpus spp.), rice cutgrass (Leersia
oryzoides), cattails (Typha spp.), canary grass (Phalaris spp.),
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bur-reed (Sparganium spp.), and love grass (Eragrostis spp.).
Moist-soil plants and sand bars/mud flats represented 3.8%
and 1.6% of wetland types, respectively (Table 120). However,
considerable annual fluctuations of these types occur depending
on prevailing water level conditions.
Scrub-shrub habitat totaled 3.6% of the wetland types.
Typical dominants were willow (Salix spp.), cottonwood (Populus
deltoides), and buttonbush (Cephalanthus occidentalis).
Agricultural lands managed for waterfowl occupied 8,678 acres
(1.8%) and most of this occurred in Pool 26.
The Mississippi River consists of a series of navigation
pools from St. Louis northward. Below St. Louis there are no
navigation pools. The waterfowl habitat inventory of the
Mississippi River floodplain is summarized by pools from the
Wisconsin border to St. Louis (Pools 12-22, 24-26; there is no
Pool 23), and by 25 mile increments for the 203 miles of river
from St. Louis to the Ohio River near Cairo. Dam number 27
occurs at approximately river mile 190. Pool 27 stretches from
the dam near river mile 190 until river mile 203 where Lock and
Dam 26 is located. Pool 27 is bordered by Wood River and Alton,
Illinois. The inventory results for Pool 27 are included in the
habitat increment of the river from miles 175 to 203 rather than
separately as other pools were summarized.
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The total wetlands in the Mississippi floodplain for 380
miles from Lock and Dam 26 near St. Louis to Lock and Dam 11 near
the Wisconsin border is presented in Table 121 and for each pool in
Tables 122 through 135. A total of 342,479 acres of wetlands
occurred in the Mississippi River floodplain in Pools 12-26
(Table 121). Open water, mostly lakes, accounted for 169,718 acres
or 49.6% of the total wetlands. Bottomland forest occupied
123,212 acres of the floodplain, or 36.0% of the wetland area
(Table 121). Aquatic vegetation and moist-soil plants covered
30,309 acres and comprised 8.8% of the wetlands. Emergent
vegetation was the most abundant type of aquatic plants
representing 4.4% of the total (Table 121). Submergent and
floating-leaved aquatic plants were often common in the stretch
of the river with navigation pools.
The floodplain in Pools 12 (Table 122) and 13 (Table 123)
supported the highest percentages of submergent and floating as
well as emergent vegetation of all the pools inventoried (Tables
122-135). A total of 596 acres (3.3% of all wetlands) of sub-
mergent and floating vegetation occurred in Pool 12 (Table 122)
and 1,639 acres (3.8%) of these aquatics occurred in Pool 13
(Table 123). Emergent vegetation occupied 1,875 acres (10.4%) in
Pool 12 and 4,908 acres (11.2%) in Pool 13 (Tables 122 and 123).
Both Pools 12 and 13 contain a large amount of open water (56.4%
and 53.7%, respectively) interspersed with a fair amount of
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Table 121. Type and amount of wetlands in the Mississippi River
floodplain bordering Illinois including Pools 12-22,
and 24-26.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 105,188 42,569 30.7
Ponds & sloughs (< 20 ac) 4,837 1,958 1.4
River 59,693 24,158 17.4
Subtotal 169,718 68,684 49.6
Submergent & floating vegetation 4,155 1,681 1.2
Emergent vegetation 15,151 6,132 4.4
Moist-soil plants 11,003 4,453 3.2
Sand bars/mud flats 2,168 877 0.6
Scrub-shrub 8,041 3,254 2.3
Bottomland forest 123,212 49,863 36.0
Flooded dead timber 30 12 0.0
Ag-land flooded for waterfowl 8,668 3,508 2.5
Drainage ditches 333 135 0.1
Total 342,479 138,599 99.8
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Table 122. Type and amount of wetlands in the Mississippi River
floodplain in Pool 12.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 5,734 2,320 31.8
Ponds & sloughs (< 20 ac) 96 39 0.5
River 4,349 1,760 24.1
Subtotal 10,179 4,119 56.4
Submergent & floating vegetation 596 241 3.3
Emergent vegetation 1,875 759 10.4
Moist-soil plants 179 73 1.0
Sand bars/mud flats 42 17 0.2
Scrub-shrub 298 121 1.7
Bottomland forest 4,887 1,978 27.1
Flooded dead timber 0 0 0.0
Ag-land flooded for waterfowl 0 0 0.0
Drainage ditches 0 0 0.0
Total 18,056 7,307 100.1
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Table 123. Type and amount of wetlands in the Mississippi River
floodplain in Pool 13.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (>20 ac) 19,432 7,864 44.5
Ponds & sloughs (<20 ac) 287 116 0.7
River 3,728 1,509 8.5
Subtotal 23,447 9,489 53.7
Submergent & floating vegetation 1,639 663 3.8
Emergent vegetation 4,908 1,986 11.2
Moist-soil plants 969 392 2.2
Sand bars/mud flats 430 174 1.0
Scrub-shrub 1,025 415 2.3
Bottomland forest 11,220 4,541 25.7
Flooded dead timber 0 0 0.0
Ag-land flooded for waterfowl 0 0 0.0
Drainage ditches 0 0 0.0
Total 43,638 17,660 99.9
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Table 124. Type and amount of wetlands in the Mississippi River
floodplain in Pool 14.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 6,314 2,555 31.7
Ponds & sloughs (< 20 ac) 200 81 1.0
River 3,335 1,350 16.7
Subtotal 9,849 3,986 49.4
Submergent & floating vegetation 63 26 0.3
Emergent vegetation 575 233 2.9
Moist-soil plants 745 302 3.7
Sand bars/mud flats 81 33 0.4
Scrub-shrub 405 164 2.0
Bottomland forest 8,230 3,331 41.3
Flooded dead timber 0 0 0.0
Ag-land flooded for waterfowl 0 0 0.0
Drainage ditches 0 0 0.0
Total 19,948 8,073 100.0
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Table 125. Type and amount of wetlands in the Mississippi River
floodplain in Pool 15.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 2,325 941 57.6
Ponds & sloughs (< 20 ac) 7 3 0.2
River 1,263 511 31.3
Subtotal 3,595 1,455 89.1
Submergent & floating vegetation 8 3 0.2
Emergent vegetation 14 6 0.3
Moist-soil plants 83 34 2.1
Sand bars/mud flats 20 8 0.5
Scrub-shrub 57 23 1.4
Bottomland forest 260 105 6.4
Flooded dead timber 0 0 0.0
Ag-land flooded for waterfowl 0 0 0.0
Drainage ditches 0 0 0.0
Total 4,037 1,634 100.0
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Table 126. Type and amount of wetlands in the Mississippi River
floodplain in Pool 16.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 6,004 2,430 34.1
Ponds & sloughs (< 20 ac) 151 61 0.9
River 4,400 1,781 25.0
Subtotal 10,555 4,271 59.9
Submergent & floating vegetation 41 17 0.2
Emergent vegetation 864 350 4.9
Moist-soil plants 535 216 3.0
Sand bars/mud flats 41 16 0.2
Scrub-shrub 501 203 2.8
Bottomland forest 5,075 2,054 28.8
Flooded dead timber 0 0 0.0
Ag-land flooded for waterfowl 0 0 0.0
Drainage ditches 0 0 0.0
Total 17,612 7,127 99.9
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Table 127. Type and amount of wetlands in the Mississippi River
floodplain in Pool 17.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 3,880 1,570 22.7
Ponds & sloughs (< 20 ac) 170 69 1.0
River 2,990 1,210 17.5
Subtotal 7,040 2,849 41.1
Submergent & floating vegetation 63 26 0.4
Emergent vegetation 322 130 1.9
Moist-soil plants 862 349 5.0
Sand bars/mud flats 278 112 1.6
Scrub-shrub 403 163 2.4
Bottomland forest 8,151 3,299 47.6
Flooded dead timber 0 0 0.0
Ag-land flooded for waterfowl 4 2 0.0
Drainage ditches 0 0 0.0
Total 17,123 6,930 100.1
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Table 128. Type and amount of wetlands in the Mississippi River
floodplain in Pool 18.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 7,180 2,906 33.0
Ponds & sloughs (< 20 ac) 377 152 1.7
River 4,001 1,619 18.4
Subtotal 11,558 4,678 53.0
Submergent & floating vegetation 82 33 0.4
Emergent vegetation 781 316 3.6
Moist-soil plants 273 110 1.3
Sand bars/mud flats 220 89 1.0
Scrub-shrub 460 186 2.1
Bottomland forest 8,408 3,403 38.6
Flooded dead timber 0 0 0.0
Ag-land flooded for waterfowl 7 3 0.0
Drainage ditches 0 0 0.0
Total 21,789 8,818 100.1
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Table 129. Type and amount of wetlands in the Mississippi River
floodplain in Pool 19.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 18,775 7,598 41.1
Ponds & sloughs (< 20 ac) 280 113 0.6
River 8,026 3,248 17.6
Subtotal 27,081 10,960 59.3
Submergent & floating vegetation 1,318 533 2.9
Emergent vegetation 2,399 971 5.3
Moist-soil plants 1,040 421 2.3
Sand bars/mud flats 318 129 0.7
Scrub-shrub 1,095 443 2.4
Bottomland forest 12,393 5,015 27.1
Flooded dead timber 0 0 0.0
Ag-land flooded for waterfowl 40 16 0.0
Drainage ditches 0 0 0.0
Total 45,684 18,488 100.0
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Table 130. Type and amount of wetlands in the Mississippi River
floodplain in Pool 20.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 1,660 672 17.4
Ponds & sloughs (< 20 ac) 175 71 1.8
River 2,137 865 22.4
Subtotal 3,972 1,607 41.7
Submergent & floating vegetation 31 13 0.3
Emergent vegetation 35 14 0.4
Moist-soil plants 335 136 3.5
Sand bars/mud flats 148 60 1.6
Scrub-shrub 444 180 4.7
Bottomland forest 4,561 1,846 47.9
Flooded dead timber 0 0 0.0
Ag-land flooded for waterfowl 0 0 0.0
Drainage ditches 0 0 0.0
Total 9,526 3,855 100.0
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Table 131. Type and amount of wetlands in the Mississippi River
floodplain in Pool 21.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 4,269 1,728 25.5
Ponds & sloughs (< 20 ac) 200 81 1.2
River 3,211 1,300 19.2
Subtotal 7,680 3,108 45.9
Submergent & floating vegetation 3 1 0.0
Emergent vegetation 24 10 0.1
Moist-soil plants 249 101 1.5
Sand bars/mud flats 102 41 0.6
Scrub-shrub 388 157 2.3
Bottomland forest 8,238 3,334 49.3
Flooded dead timber 0 0 0.0
Ag-land flooded for waterfowl 38 15 0.2
Drainage ditches 0 0 0.0
Total 16,722 6,767 99.9
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Table 132. Type and amount of wetlands in the Mississippi River
floodplain in Pool 22.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 4,780 1,934 25.9
Ponds & sloughs (< 20 ac) 721 292 3.9
River 3,721 1,506 20.2
Subtotal 9,222 3,732 50.0
Submergent & floating vegetation 19 8 0.1
Emergent vegetation 21 9 0.1
Moist-soil plants 297 120 1.6
Sand bars/mud flats 68 27 0.4
Scrub-shrub 406 164 2.2
Bottomland forest 8,426 3,410 45.7
Flooded dead timber 0 0 0.0
Ag-land flooded for waterfowl 0 0 0.0
Drainage ditches 0 0 0.0
Total 18,459 7,470 100.1
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Table 133. Type and amount of wetlands in the Mississippi River
floodplain in Pool 24.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 4,969 2,011 17.7
Ponds & sloughs (< 20 ac) 647 262 2.3
River 6,459 2,614 22.9
Subtotal 12,075 4,887 42.9
Submergent & floating vegetation 97 39 0.3
Emergent vegetation 827 335 2.9
Moist-soil plants 825 334 2.9
Sand bars/mud flats 106 43 0.4
Scrub-shrub 936 379 3.3
Bottomland forest 10,577 4,280 37.6
Flooded dead timber 30 12 0.1
Ag-land flooded for waterfowl 2,439 987 8.7
Drainage ditches 240 97 0.9
Total 28,152 11,393 100.0
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Table 134. Type and amount of wetlands in the Mississippi River
floodplain in Pool 25.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 10,567 4,276 29.7
Ponds & sloughs (< 20 ac) 819 332 2.3
River 4,712 1,907 13.3
Subtotal 16,098 6,515 45.3
Submergent & floating vegetation 166 67 0.5
Emergent vegetation 1,214 492 3.4
Moist-soil plants 1,274 516 3.6
Sand bars/mud flats 86 35 0.2
Scrub-shrub 871 353 2.5
Bottomland forest 15,753 6,375 44.3
Flooded dead timber 0 0 0.0
Ag-land flooded for waterfowl 35 14 0.1
Drainage ditches 45 18 0.1
Total 35,542 14,384 100.0
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Table 135. Type and amount of wetlands in the Mississippi River
floodplain in Pool 26.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 9,299 3,763 20.1
Ponds & sloughs (< 20 ac) 710 287 1.5
River 7,361 2,979 15.9
Subtotal 17,370 7,030 37.6
Submergent & floating vegetation 27 11 0.1
Emergent vegetation 1,293 523 2.8
Moist-soil plants 3,338 1,351 7.2
Sand bars/mud flats 231 93 0.5
Scrub-shrub 751 304 1.6
Bottomland forest 17,034 6,894 36.9
Flooded dead timber 0 0 0.0
Ag-land flooded for waterfowl 6,105 2,471 13.2
Drainage ditches 48 19 0.1
Total 46,197 18,696 99.9
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bottomland forests (27.1% and 25.7%, respectively) (Tables 122
and 123). Most other pools (Tables 125-135) had a higher per-
centage of bottomland forests than Pools 12 and 13 except for
Pool 15 whose wetlands were 89.1% open water (Table 125).
The wetland composition of Pool 19 (Table 129) was the most
similar to Pools 12 and 13 (Tables 122 and 123) with respect to
the percentages of open water, aquatic plants, and bottomland
forest. A total of 1,318 acres of submergent and floating vege-
tation (2.9% of all wetlands) and 2,399 acres of emergent vegeta-
tion (5.3%) occurred in Pool 19 (Table 129). In pools other than
12, 13, and 19, submergent and floating vegetation varied between
0 and 0.5% of all wetlands and emergents ranged between 0.1 and
4.9% (Tables 124-128, 130-135).
The pools with the highest percentages of wetlands in moist-
soil plants were 26 (7.2%), 17 (5.0%), 14 (3.7%), 25 (3.6%), and
20 (3.5%) (Tables 122-135). Pool 26 supported 3,338 acres of
moist-soil plants (Table 135).
The pools with the lowest percentage composition of natural
waterfowl food plants (submergent and floating, emergent, and,
moist-soils) were Pools 21 (1.6%), 22 (1.8%), and 15 (2.6%)
(Tables 121-135). The pools with the highest composition of
natural waterfowl food plants were 13 (17.2%), 12 (14.7%), and 19
(10.5%) (Tables 121-135).
Pool 26 is unique in that it had almost an equal composition
of water (37.6%) and bottomland forest (36.9%) (Table 135). In
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addition it is an important pool for waterfowl not only because
of its 3,338 acres of moist-soil plants, but also because it
contained 6,105 acres (13.2% of all wetlands) of agricultural
land flooded for waterfowl (Table 135). These 6,105 acres repre-
sented over 70% of the flooded agricultural land inventoried in
the Mississippi River Valley. Most of this managed area occurred
on private clubs and public areas in St. Charles County,
Missouri. Besides Pool 26, only Pool 24 contained a sizeable
amount of agricultural land flooded for waterfowl (2,439 acres or
8.7% of all wetlands in the pool) (Table 133). A large number of
these acres occurred on the Ted Shanks Refuge in Missouri.
With the exception of the floodplain in Pool 15 which
includes the Quad Cities metropolis, the composition of bottom-
land forest for the remaining pools varied between 25.7 and 49.3%
and open water areas ranged between 37.6 and 59.9% (Tables 122-
135).
The navigation pools that had the most wetland habitat were
Pool 26 (46,197 acres), Pool 19 (45,684 acres), Pool 13 (43,638
acres) and Pool 25 (35,542 acres). Pools 20 (9,526 acres) and 15
(4,037 acres) had the least amount of wetland habitat (Tables
122-135).
The total wetlands in the 203 miles of the Mississippi
floodplain from Cairo to Lock and Dam 26 are summarized in Table
136. Wetland habitat by 25-mile stretches of this section are
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Table 136. Type and amount of wetlands in the Mississippi River
floodplain from river mile 0 to 203.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 1,671 676 1.2
Ponds & sloughs (< 20 ac) 2,109 854 1.6
River 59,427 24,050 43.9
Subtotal 63,207 25,579 46.7
Submergent & floating vegetation 46 19 0.0
Emergent vegetation 708 287 0.5
Moist-soil plants 7,211 2,918 5.3
Sand bars/mud flats 5,343 2,162 4.0
Scrub-shrub 9,201 3,724 6.8
Bottomland forest 47,815 19,350 35.4
Flooded dead timber 146 59 0.1
Cypress swamp 1,408 570 1.0
Ag-land flooded for waterfowl 10 4 0.0
Drainage ditches 147 60 0.1
Total 135,242 54,732 99.9
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summarized in Tables 137-144. The only navigation dam in this
stretch of the river is Dam 27 at river mile 190 and waterfowl
use is generally light as compared to use on the other pooled
areas of the river further north.
A total amount of 135,242 acres of wetland habitat occurred
in this 203 mile stretch of the Mississippi River but the quality
indicates why waterfowl use is low. The wetland habitat in the
floodplain from Cairo to St. Louis was comprised of 46.7% open
water and most of this was the river (43.9%) (Table 136). Bottom-
land forest comprised 35.4% of the wetland habitat (Table 136).
Submergent and floating-leaved aquatic plants were virtually
absent (only 46 acres of 135,242 inventoried) and only 708 acres,
or 0.5% of all wetlands, of emergent vegetation occurred. A
total of 7,211 acres (5.3%) of moist-soil plants occurred, thus
providing the majority of natural foods for waterfowl in this
segment of the floodplain except when high water inundates
bottomland forest and scrub-shrub areas (Table 136). In all
regions but the 50-75 mile stretch of the floodplain (Table 139),
the composition of the wetlands inventoried represented by moist-
soil plants ranged between 4.0 and 8.5% and that represented by
bottomland forest ranged between 22.1 and 39.3% (Tables 137-138,
140-144). All of the cypress swamp (1,408 acres) occurred in the
25-75 mile section of the floodplain (Tables 138 and 139).
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Table 137. Type and amount of wetlands in the Mississippi River
floodplain from river mile 0 to 25.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 136 55 0.7
Ponds & sloughs (< 20 ac) 172 70 0.9
River 8,473 3,429 42.4
Subtotal 8,781 3,554 44.0
Submergent & floating vegetation 2 1 0.0
Emergent vegetation 0 0 0.0
Moist-soil plants 1,012 410 5.1
Sand bars/mud flats 518 210 2.6
Scrub-shrub 1,779 720 8.9
Bottomland forest 7,849 3,176 39.3
Flooded dead timber 0 0 0.0
Ag-land flooded for waterfowl 0 0 0.0
Drainage ditches 23 9 0.1
Total 19,964 8,079 100.0
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Table 138. Type and amount of wetlands in the Mississippi River
floodplain from river mile 25 to 50.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 734 297 4.2
Ponds & sloughs (< 20 ac) 196 79 1.1
River 7,906 3,199 44.9
Subtotal 8,836 3,576 50.2
Submergent & floating vegetation 6 3 0.0
Emergent vegetation 331 134 1.9
Moist-soil plants 776 314 4.4
Sand bars/mud flats 112 45 0.6
Scrub-shrub 1,344 544 7.6
Bottomland forest 4,966 2,010 28.2
Flooded dead timber 45 18 0.3
Cypress swamp 1,075 435 6.1
Ag-land flooded for waterfowl 0 0 0.0
Drainage ditches 124 50 0.7
Total 17,615 7,129 100.0
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Table 139. Type and amount of wetlands in the Mississippi River
floodplain from river mile 50 to 75.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 293 119 1.3
Ponds & sloughs (< 20 ac) 449 182 2.0
River 8,083 3,271 35.3
Subtotal 8,825 3,571 38.5
Submergent & floating vegetation 23 9 0.1
Emergent vegetation 100 41 0.4
Moist-soil plants 445 180 1.9
Sand bars/mud flats 281 114 1.2
Scrub-shrub 1,151 466 5.0
Bottomland forest 11,653 4,716 50.8
Flooded dead timber 101 41 0.4
Cypress swamp 333 135 1.5
Ag-land flooded for waterfowl 10 4 0.0
Drainage ditches 0 0 0.0
Total 22,922 9,276 99.9
523
Table 140. Type and amount of wetlands in the Mississippi River
floodplain from river mile 75 to 100.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 332 134 2.3
Ponds & sloughs (< 20 ac) 379 153 2.6
River 6,919 2,800 47.1
Subtotal 7,630 3,088 51.9
Submergent & floating vegetation 6 2 0.0
Emergent vegetation 11 5 0.0
Moist-soil plants 900 364 6.1
Sand bars/mud flats 490 198 3.3
Scrub-shrub 817 331 5.6
Bottomland forest 4,844 1,961 33.0
Flooded dead timber 0 0 0.0
Ag-land flooded for waterfowl 0 0 0.0
Drainage ditches 0 0 0.0
Total 14,698 5,948 100.1
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Table 141. Type and amount of wetlands in the Mississippi River
floodplain from river mile 100 to 125.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 90 36 0.5
Ponds & sloughs (< 20 ac) 346 140 1.8
River 7,063 2,858 37.6
Subtotal 7,499 3,035 39.9
Submergent & floating vegetation 0 0 0.0
Emergent vegetation 243 98 1.3
Moist-soil plants 1,602 648 8.5
Sand bars/mud flats 1,444 585 7.7
Scrub-shrub 1,528 619 8.1
Bottomland forest 6,469 2,618 34.4
Flooded dead timber 0 0 0.0
Ag-land flooded for waterfowl 0 0 0.0
Drainage ditches 0 0 0.0
Total 18,785 7,602 99.9
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Table 142. Type and amount of wetlands in the Mississippi River
floodplain from river mile 125 to 150.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 0 0 0.0
Ponds & sloughs (< 20 ac) 214 86 1.3
River 6,463 2,616 40.2
Subtotal 6,677 2,702 41.6
Submergent & floating vegetation 0 0 0.0
Emergent vegetation 23 9 0.1
Moist-soil plants 996 403 6.2
Sand bars/mud flats 1,563 633 9.7
Scrub-shrub 1,122 454 7.0
Bottomland forest 5,686 2,301 35.4
Flooded dead timber 0 0 0.0
Ag-land flooded for waterfowl 0 0 0.0
Drainage ditches 0 0 0.0
Total 16,067 6,502 99.9
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Table 143. Type and amount of wetlands in the Mississippi River
floodplain from river mile 150 to 175.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 0 0 0.0
Ponds & sloughs (< 20 ac) 207 84 1.8
River 5,820 2,355 51.4
Subtotal 6,027 2,439 53.2
Submergent & floating vegetation 0 0 0.0
Emergent vegetation 0 0 0.0
Moist-soil plants 453 183 4.0
Sand bars/mud flats 731 296 6.5
Scrub-shrub 830 336 7.3
Bottomland forest 3,281 1,328 29.0
Flooded dead timber 0 0 0.0
Ag-land flooded for waterfowl 0 0 0.0
Drainage ditches 0 0 0.0
Total 11,322 4,582 100.0
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Table 144. Type and amount of wetlands in the Mississippi River
floodplain from river mile 175 to 203 including Pool
27.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 86 35 0.6
Ponds & sloughs (< 20 ac) 147 60 1.1
River 8,701 3,521 62.7
Subtotal 8,934 3,615 64.4
Submergent & floating vegetation 9 4 0.1
Emergent vegetation 0 0 0.0
Moist-soil plants 1,028 416 7.4
Sand bars/mud flats 203 82 1.5
Scrub-shrub 630 255 4.5
Bottomland forest 3,067 1,241 22.1
Flooded dead timber 0 0 0.0
Ag-land flooded for waterfowl 0 0 0.0
Drainage ditches 0 0 0.0
Total 13,871 5,614 100.0
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Illinois River Valley
Wetlands and deepwater habitats in the Illinois River Valley
were inventoried from mile 0 at Grafton, Illinois, to mile 273
above the Dresden Island Lock and Dam. In addition, 7 miles of
the Des Plaines River Valley and 5 miles of the Kankakee River
Valley were included immediately above their confluence where the
Illinois River originates at mile 273. Several sets of aerial
photographs were used in the inventory but most of the work was
done using 1978-1980 stereo color prints (non-rectified) and a
corresponding set of blue-line photomaps (1:2,400) with 2-foot
contours delineated. Wetland types were interpreted by viewing
the color photographs in stereo, and then outlining and measuring
on the blue-line photomaps. Generally, the study area included
the entire natural floodplain whether protected by a levee or
not. Results are presented for the entire stretch of the river
floodplain inventoried (Table 145) and for each navigation pool
(Tables 146-151).
The inventory revealed that there were 183,120 acres of
wetlands and deepwater habitats in the Illinois River Valley and
lower portions of the Des Plaines and Kankakee rivers (Table
145). Unfortunately, approximately an additional 200,000 acres
have been drained via organized drainage and levee districts.
The open water/lakes type ranked second in total area (21.8%)
behind bottomland forest (34.9%) and included that portion of
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Table 145. Type and amount of wetlands in the Illinois River
floodplain from river mile 0 to 273 (Alton, La Grange,
Peoria, Starved Rock, Marseilles, and Dresden pools);
Des Plaines River, miles 0 to 7; and Kankakee River,
miles 0 to 5.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 39,931 16,160 21.8
Ponds & sloughs (< 20 ac) 2,597 1,051 1.4
River 30,552 12,364 16.7
Subtotal 73,080 29,575 39.9
Submergent & floating vegetation 958 388 0.5
Emergent vegetation 5,041 2,040 2.8
Moist-soil plants 15,759 6,378 8.6
Sand bars/mud flats 15,262 6,176 8.3
Scrub-shrub 6,650 2,691 3.6
Bottomland forest 63,842 25,836 34.9
Flooded dead timber 66 27 0.0
Ag-land flooded for waterfowl 1,428 578 0.8
Drainage ditches 1,034 418 0.6
Total 183,120 74,108 100.0
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Table 146. Type and amount of wetlands in the Illinois River
floodplain from river mile 0 to 80 (Alton Pool).
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 3,759 1,521 9.6
Ponds & sloughs (< 20 ac) 737 298 1.9
River 9,807 3,969 25.0
Subtotal 14,303 5,788 36.4
Submergent & floating vegetation 72 29 0.2
Emergent vegetation 684 277 1.7
Moist-soil plants 2,065 836 5.2
Sand bars/mud flats 1,880 761 4.8
Scrub-shrub 892 361 2.3
Bottomland forest 19,190 7,766 48.9
Flooded dead timber 24 10 0.1
Ag-land flooded for waterfowl 6 2 0.0
Drainage ditches 137 55 0.3
Total 39,253 15,885 100.0
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Table 147. Type and amount of wetlands in the Illinois River
floodplain from river mile 80 to 160 (La Grange Pool).
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 14,981 6,063 20.5
Ponds & sloughs (< 20 ac) 1,204 487 1.6
River 7,781 3,149 10.7
Subtotal 23,966 9,699 32.8
Submergent & floating vegetation 747 302 1.0
Emergent vegetation 2,380 963 3.3
Moist-soil plants 6,100 2,468 8.4
Sand bars/mud flats 5,890 2,384 8.1
Scrub-shrub 2,902 1,174 4.0
Bottomland forest 29,081 11,769 39.8
Flooded dead timber 31 12 0.0
Ag-land flooded for waterfowl 1,205 488 1.7
Drainage ditches 700 283 1.0
Total 73,002 29,544 100.1
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Table 148. Type and amount of wetlands in the Illinois River
floodplain from river mile 160 to 230 (Peoria Pool).
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 15,929 6,447 28.3
Ponds & sloughs (< 20 ac) 410 166 0.7
River 7,645 3,094 13.6
Subtotal 23,984 9,706 42.6
Submergent & floating vegetation 0 0 0.0
Emergent vegetation 1,263 511 2.2
Moist-soil plants 6,841 2,769 12.2
Sand bars/mud flats 7,085 2,867 12.6
Scrub-shrub 2,707 1,096 4.8
Bottomland forest 14,173 5,736 25.2
Flooded dead timber 0 0 0.0
Ag-land flooded for waterfowl 217 88 0.4
Drainage ditches 0 0 0.0
Total 56,270 22,772 100.0
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Table 149. Type and amount of wetlands in the Illinois River
floodplain from river mile 230 to 245 (Starved Rock
Pool).
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 1,505 609 42.9
Ponds & sloughs (< 20 ac) 0 0 0.0
River 1,367 553 39.0
Subtotal 2,872 1,162 81.9
Submergent & floating vegetation 60 24 1.7
Emergent vegetation 94 38 2.7
Moist-soil plants 16 6 0.5
Sand bars/mud flats 99 40 2.8
Scrub-shrub 12 5 0.4
Bottomland forest 355 144 10.1
Flooded dead timber 0 0 0.0
Ag-land flooded for waterfowl 0 0 0.0
Drainage ditches 0 0 0.0
Total 3,508 1,420 100.1
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Table 150. Type and amount of wetlands in the Illinois River
floodplain from river mile 245 to 270 (Marseilles
Pool).
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 2,481 1,004 40.9
Ponds & sloughs (< 20 ac) 105 43 1.7
River 1,995 807 32.9
Subtotal 4,581 1,854 75.5
Submergent & floating vegetation 0 0 0.0
Emergent vegetation 52 21 0.9
Moist-soil plants 353 143 5.8
Sand bars/mud flats 120 49 2.0
Scrub-shrub 107 43 1.8
Bottomland forest 729 295 12.0
Flooded dead timber 12 5 0.2
Ag-land flooded for waterfowl 0 0 0.0
Drainage ditches 118 48 1.9
Total 6,072 2,457 100.1
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Table 151. Type and amount of wetlands in the Illinois River
floodplain from river mile 270 to 273 (Dresden Pool);
Des Plaines River, miles 0 to 7; and Kankakee River,
miles 0 to 5.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 1,275 516 25.4
Ponds & sloughs (< 20 ac) 140 57 2.8
River 1,957 792 39.0
Subtotal 3,372 1,364 67.2
Submergent & floating vegetation 78 32 1.6
Emergent vegetation 568 230 11.3
Moist-soil plants 386 156 7.7
Sand bars/mud flats 187 76 3.7
Scrub-shrub 30 12 0.6
Bottomland forest 315 127 6.3
Flooded dead timber 0 0 0.0
Ag-land flooded for waterfowl 0 0 0.0
Drainage ditches 80 32 1.6
Total 5,016 2,030 100.0
536
lake basins (> 20 acres) that contained surface-water under
average conditions and lacked dominant vegetation (Table 145).
The renown bottomland lakes were included in this category. The
open water/ponds and sloughs category used the same criteria
except it applied to basins < 20 acres in size. Open water/river
made up 16.7% of all habitat types and included all waters con-
tained within a channel that were at least periodically flowing
and lacked dominant vegetation.
Submergent and floating-leaved aquatic plant beds included
all habitats dominated by plants that grow principally on or
below the water surface. This type was the least common in the
Illinois River Valley representing only 958 acres, or 0.5% of all
wetlands. Most aquatic plants have been eliminated because of
the severe sedimentation problems in the Illinois Valley during
recent decades. Submergent and floating-leaved aquatic plants
were not identifiable from the photographs.
Emergent wetlands were those characterized by erect, rooted,
herbaceous hydrophytes. Specific types identified in descending
order of abundance were bulrushes, American lotus, marsh
smartweed, cattail, and duck potato. A total of 5,041 acres
(2.8% of all wetlands) of emergents were inventoried in the
Illinois Valley. The abundance of emergents has also been
severely impacted by sedimentation.
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Moist-soil plants were defined as pioneering herbaceous
annuals or seedling herbaceous perennials that colonized exposed
mud flats. This category and mud flats were not measured
directly for lake basins. Due to their dynamic nature, we
calculated the "average" amounts occurring in these categories
based on water level data. Extreme annual fluctuations may occur
between these two categories.
Moist-soil plants are critical to waterfowl populations
utilizing the Illinois Valley and are the only significant source
of natural foods in the floodplain. Moist-soil acreages totaled
15,759 acres, or 8.6% of all wetland area, and could conceivably
colonize a large amount of the additional 15,262 acres of mud
flats under low water conditions (Table 145). Sedimentation has
had a beneficial effect in the formation of mud flats for
colonization by moist-soil plants if proper water levels occur
during July through September. Many of the acres of moist-soil
plants, mud flats, and agricultural land flooded for waterfowl
occur on private duck clubs and public waterfowl areas. A total
of 16,265 acres of private duck clubs reported to have water
control in the Illinois River Valley (Bellrose et al. 1979) and
questionnaire results from this study revealed that 4,019 acres
of state and federal land in the Illinois Valley have water
control capabilities. Thus, intensive management for waterfowl
food production occurred on 20,284 acres of wetlands and
agricultural areas in the Illinois River floodplain.
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Scrub-shrub wetlands included all areas dominated by woody
vegetation <20 ft. tall. Typical dominants were willow, cotton-
wood, and buttonbush . Scrub-shrub vegetation occurred on 6,650
acres in the Illinois Valley, or on 3.6% of all wetlands habitat
(Table 145). In recent years the amount of willow encroachment
on mud flats has been increasing dramatically as sedimentation
fills in the bottomland lakes.
Bottomland forest comprised the largest proportion of
habitat types (34.9%) (Table 145). About 63% of the bottomland
forests were identified as seasonally or semi-permanently
flooded, the remainder occurring on drier sites. The major
tree species in the bottomland forests of the Illinois River
Valley were willow, elm (Ulmus spp.), cottonwood, and silver
maple (Acer saccharinum).
Of the 183,120 acres of wetland habitat in the Illinois
River Valley (Table 145), 73,002 acres (39.9%) occurred in La
Grange Pool (Table 147) and 56,271 (30.7%) occupied Peoria Pool
(Table 148). Correspondingly, Peoria and La Grange pools are the
most important waterfowl areas in the Illinois River valley. A
substantial amount of wetlands (39,253 acres) occurred in Alton
Pool (Table 146) with most of this occurring in the lower
extremities of the pool. Starved Rock Pool contained the least
amount of waterfowl habitat (3,508 acres) (Table 149).
Submergent and floating aquatic vegetation was virtually
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nonexistent in Peoria and Marseilles pools and was most abundant
in La Grange (747 acres), Starved Rock (60 acres), Dresden
(78 acres), and Alton (72 acres) pools (Tables 146-151). Emer-
gent vegetation was more abundant than submergent and floating
aquatics in the river valley. Emergents made up 11.3% (568
acres) of the wetland habitat in Dresden Pool, 3.3% (2,380 acres)
in La Grange Pool, 2.7% (94 acres) in Starved Rock Pool, 2.2%
(1,263 acres) in Peoria Pool, and 1.7% (684 acres) in Alton Pool
(Tables 146-151).
Moist-soil plants and mud flats were most abundant in Peoria
and La Grange pools. A total of 6,841 acres (12.2% of all wet-
land habitat) of moist-soil plants and 7,085 acres (12.6%) of mud
flats occurred in Peoria Pool (Table 148). La Grange Pool con-
tained 6,100 acres (8.4%) of moist-soil plants and 5,890 acres
(8.1%) of mud flats (Table 147). Additionally, Alton Pool con-
tained 2,065 acres (5.2%) of moist-soil plants and 1,880 acres
(4.8%) of mud flats (Table 146). La Grange Pool had the greatest
number of acres (12,011) of wetlands and agricultural land with
water control for waterfowl food production. There were 6,900
acres with water control capabilities in Peoria Pool, 1,025 in
Alton Pool, and 348 in Starved Rock Pool.
Bottomland forest comprised the largest percentage of wet-
lands in Alton Pool (48.9%, 19,190 acres) followed by La Grange
(39.8%, 29,081 acres) and Peoria Pool (25.2%, 14,173 acres). La
Grange and Peoria pools had almost identical numbers of open
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Grange and Peoria pools had almost identical numbers of open
water, 23,966 and 23,984 acres, respectively (Tables 147 and
148).
Illinois and Mississippi River Valleys
For comparison, the wetlands inventoried in 583 miles of the
Mississippi River Valley (Table 120) and in 280 miles of the
Illinois River Valley (Table 145) are presented in Table 152.
Expressed on a percentage basis, the wetlands in the Mississippi
floodplain contained approximately twice the amount of submergent
and floating-leaved aquatics and agricultural land flooded for
waterfowl, a higher percentage of open water, comparable
percentages of bottomland forest and scrub-shrub, and one third
of the percentage of moist-soil and mud flat areas occurring in
the Illinois valley (Table 152).
Cache, Big Muddy, and Kaskaskia River Valleys
Wetlands and deepwater habitats in 3 southern Illinois River
drainages were inventoried: (1) the Cache River from mile 0-80
including the old channel and the Post Creek Cutoff, (2) the Big
Muddy River from mile 10-120 including Rend Lake, and (3) the
Kaskaskia River from mile 2-220 including Carlyle and Shelbyville
lakes. Wetland interpretations were done in stereo using various
aerial photographic resources supplied by the St. Louis District,
U.S. Army Corps of Engineers. Each river was divided into 10-
mile sections based on information from "River Mileages and
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Drainage Areas for Illinois Streams, Vol. 1" (U.S.G.S. 1979), and
delineated on post-1970 U.S.G.S. 7.5 min. quadrangle maps.
Wetland interpretations were then transferred to the U.S.G.S.
base maps and measured. The study area included the entire
natural floodplain whether protected by a levee or not.
The inventory revealed that a total of 148,461 acres of
wetlands, deepwater habitats, and agricultural land flooded for
waterfowl occurred in the 3 river valleys (Tables 153-155).
The Cache River floodplain contained 15,870 acres of wetlands
(Table 153), 42,596 acres existed in the Big Muddy River flood-
plain (Table 154), and 89,995 acres occurred in the Kaskaskia
River floodplain (Table 155).
The Cache River floodplain was dominated by bottomland
forest which occupied 11,095 acres or 69.9% of all the wetlands
inventoried in the floodplain (Table 153). Historically the Cache
River bottoms contained the largest number of tree species of any
river basin in Illinois. During high water, these bottoms would
provide a wealth of food for migrating and overwintering species
of waterfowl. Cypress swamp occupied an additional 2,487 acres,
or 15.7% of the wetlands in the floodplain of the Cache (Table
153). Open water represented a meager 3.5% of wetlands associated
with the Cache River.
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Table 153. Type and amount of wetlands in the Cache River
floodplain from river mile 0 to 80, including the
Post Creek Cutoff and the old channel.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 0 0 0.0
Ponds & sloughs (< 20 ac) 122 50 0.8
River 435 176 2.7
Subtotal 557 225 3.5
Submergent & floating vegetation 28 11 0.2
Emergent vegetation 207 84 1.3
Moist-soil plants 325 132 2.0
Sand bars/mud flats 0 0 0.0
Scrub-shrub 999 404 6.3
Bottomland forest 11,095 4,490 69.9
Flooded dead timber 0 0 0.0
Cypress swamp 2,487 1,007 15.7
Ag-land flooded for waterfowl 0 0 0.0
Drainage ditches 172 69 1.1
Total 15,870 6,422 100.0
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Table 154. Type and amount of wetlands in the Big Muddy River
floodplain from river mile 10 to 120, including Rend
Lake.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 18,865 7,634 44.3
Ponds & sloughs (< 20 ac) 199 81 0.5
River 1,568 635 3.7
Subtotal 20,632 8,350 48.4
Submergent & floating vegetation 417 169 1.0
Emergent vegetation 503 203 1.2
Moist-soil plants 2,169 878 5.1
Sand bars/mud flats 5 2 0.0
Scrub-shrub 556 225 1.3
Bottomland forest 17,814 7,209 41.8
Flooded dead timber 150 61 0.4
Ag-land flooded for waterfowl 350 142 0.8
Drainage ditches 0 0 0.0
Total 42,596 17,238 100.1
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Table 155. Type and amount of wetlands in the Kaskaskia River
floodplain from river mile 2 to 220, including Carlyle
and Shelbyville lakes.
Number of Percent
Type Acres Hectares of Total
Open water
Lakes (> 20 ac) 30,551 12,364 33.9
Ponds & sloughs (< 20 ac) 1,003 406 1.1
River 3,935 1,592 4.4
Subtotal 35,489 14,362 39.4
Submergent & floating vegetation 149 60 0.2
Emergent vegetation 458 185 0.5
Moist-soil plants 8,182 3,311 9.1
Sand bars/mud flats 241 97 0.3
Scrub-shrub 1,576 638 1.8
Bottomland forest 36,160 14,634 40.2
Flooded dead timber 6,994 2,831 7.8
Ag-land flooded for waterfowl 746 302 0.8
Drainage ditches 0 0 0.0
Total 89,995 36,420 100.1
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Of the 42,596 acres of wetlands in the Big Muddy River
floodplain inventoried, 48.4% was open water, mainly Rend Lake,
and 41.8% was bottomland forest (Table 154). Moist-soil plants
occurred on 5.1% (2,169 acres) of the wetlands inventoried, but
each of the other types of wetlands represented approximately 1%
or less of the floodplain.
The most abundant type of wetland in the Kaskaskia River
floodplain was bottomland forest which occupied 36,160 acres or
40.2% of all wetlands inventoried. The Kaskaskia River bottoms
supported almost pure stands of pin oaks in presettlement time,
and the acorns from these trees undoubtedly satisfied thousands
of mallards and wood ducks. The next most abundant wetland in
the Kaskaskia River floodplain was open water which constituted
35,489 acres or 39.4% of the wetlands inventoried. Most of the
open water acreages occurred at lakes Carlyle and Shelbyville. A
total of 8,182 acres (9.1%) of moist-soil plants and 6,994
(7.8%) acres of flooded dead timber occurred in the floodplain,
principally at Carlyle Lake and secondarily at Lake
Shelbyville (Table 155).
State and Federal Areas
A questionnaire was developed to gather data specifically on
state (Figure 305) and federally (Figure 306) controlled water-
fowl habitat. Results from the questionnaire reveal that there
were 126,888 acres of wetlands, deepwater habitats, and agricul-
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tural land flooded for waterfowl on 72 areas controlled by the
Department of Conservation in Illinois (Table 156, Figure 305).
These include areas owned, leased and operated, or managed under
cooperative agreement with federal agencies. Of this total,
29,197 acres were in refuge, with 97,691 acres open to hunting.
Open water is the largest habitat category of state-
controlled areas encompassing 74,133 acres or 58.4% of the total
(Table 156). The remaining habitat types in descending order of
amounts are forested wetland (13.3%), flooded dead timber (6.1%),
emergent vegetation (5.5%), submergent and floating vegetation
(5.4%), natural moist-soil vegetation (3.8%), scrub-shrub (3.6%),
domestic moist-soil vegetation (2.5%), impounded agricultural
lands (1.2%), and other (Table 156). Water levels were reported
as being artificially manipulated on 11,985 acres of the
different habitat types, primarily for waterfowl food production.
In addition to these wetland areas, 12,569 acres of upland agri-
cultural fields are managed for waterfowl on state sites.
A total of 50,155 acres of wetlands and deepwater habitats
are contained in 9 National Wildlife Refuges and 1 National
Forest tract in Illinois (Table 157, Figure 306). Federally
controlled sites include 18,635 acres of refuge and 31,520 acres
open to hunting. Open water is the most common habitat type
covering 35,753 acres or 71.3% of the total, followed by moist-
soil vegetation (14.2%), forested wetland (8.9%), submergent and
floating vegetation (3.5%), scrub-shrub (1.2%), flooded dead
550
Table 156. Type and amount of wetlands on 72 Illinois state-owned,
leased, and operated properties.
Number of Acres % of
Type Refuge Hunted Total Total
Open water 15,787 58,346 74,133 58.4
Submergent & floating vegetation 2,046 4,757 6,803 5.4
Emergent vegetation 5,312 1,657 6,969 5.5
Natural moist-soil plants 1,013 3,796 4,809 3.8
Domestic moist-soil plants 75 3,136 3,211 2.5
Scrub-shrub 1,763 2,829 4,592 3.6
Forested wetland 2,641 14,237 16,878 13.3
Flooded dead timber 236 7,488 7,724 6.1
Impounded ag-land 324 1,255 1,579 1.2
Other 0 190 190 0.1
Total wetlands 29,197 97,691 126,888 99.9
Upland managed ag-land 12,569
Water level manipulation 2,131 9,854 11,985
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Table 157. Type and amount of wetlands in 10 Illinois federal
refuge and national forestland areas.
Number of Percent
Type Acres Hectares of Total
Open water 35,753 14,469 71.3
Submergent & floating vegetation 1,738 703 3.5
Emergent vegetation 80 32 0.2
Moist-soil plants 7,101 2,874 14.2
Scrub-shrub 605 245 1.2
Forested wetland 4,484 1,815 8.9
Flooded dead timber 394 159 0.8
Total wetlands 50,155 20,297 100.1
Upland managed ag-land 6,696 2,710
Water level manipulation 6,027 2,439
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timber (0.8%), and emergent vegetation (0.2%). Within those
categories, water levels are controlled on 6,027 acres
(Table 157). There are 6,696 acres of upland agricultural
fields managed for waterfowl on federal lands in Illinois.
Wetlands and deepwater habitats on all public lands in
Illinois (state and federal combined) totaled 177,043 acres,
with 47,832 acres of refuge and the balance open to hunting.
Open water comprised 109,886 acres of the total (62.1%).
Within the various wetland types, water levels are
manipulated on 18,012 acres. Upland agricultural lands
managed for waterfowl include 19,265 acres.
553
Distribution of Nesting Waterfowl on
Illinois Department of Conservation Sites
Seventy-two areas, which are owned, leased and operated, or
managed by IDOC under cooperative agreement with federal agen-
cies, were surveyed via questionnaire to document the distribu-
tion of nesting waterfowl in Illinois (Figure 305). Results
revealed 71 of the 72 areas (99%) reported at least one nesting
species of waterfowl. Broods of eight different species were
observed among the 72 sites. Areas reporting the highest number
of nesting species included Banner Marsh State Fish and Wildlife
Area (7 species) located on the Illinois River near Pekin and
Illinois Beach State Park (6 species) in northeastern Illinois
(Figure 305).
Wood Ducks
Wood duck nesting occurred statewide with 68 of the 72 areas
(94%) reporting at least one brood per year (Figure 307). Pool
18 on the Mississippi River, Sanganois State Fish and Wildlife
Area, and Moraine Hills State Park reported the highest number of
broods seen per year with an average of 50 broods (Figure 305).
Mallards
Although not as ubiquitous as wood ducks, nesting mallards
were also reported throughout the state. Mallard broods were
observed at 35 state areas (49%) (Figure 308). Illinois Beach
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Figure 307. Distribution of nesting wood ducks on Illinois Department
of Conservation-owned or leased and operated properties.
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Figure 308. Distribution of nesting mallards on Illinois Department
of Conservation-owned or leased and operated properties.
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State Park, Horseshoe Lake State Park, and Moraine Hills State
Park reported an average of 25 broods per year with up to 50
broods being observed at Illinois Beach (Figure 305).
Blue-winged Teal and Canada Geese
Blue-winged teal and giant Canada geese were reported to
nest on IDOC areas, but to a lesser degree. The majority of
blue-winged teal nesting occurred in the northern half of the
state along the Illinois River and nesting in the southern half
of the state was limited to the larger reservoirs including Rend,
Carlyle, and Shelbyville lakes (Figures 305 and 309). Blue-
winged teal broods were observed at 19 areas (26%). Giant Canada
goose broods were observed exclusively in the northern half of
the state on 10 areas (14%) and 5 of the areas were located in
the northeastern part of the state (Figure 310). Banner Marsh
reported an average of 25 giant Canada goose broods per year,
which was the highest among the 10 areas (Figure 305).
Isolated nesting was reported for hooded merganser (4
areas), pied-billed grebe (2 areas), black duck (1 area), and
coot (1 area).
The waterfowl habitat in Illinois has undergone vast
changes during the past century. As a result of the changes in
nesting habitat, areas intensively managed for waterfowl have
become increasingly important throughout the state.
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Figure 309. Distribution of nesting blue-winged teal on Illinois
Department of Conservation-owned or leased and operated
properties.
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Figure 310. Distribution of nesting Canada geese on Illinois Department
of Conservation-owned or leased and operated properties.
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Presettlement Wetlands
The wetlands of Illinois remained in veritable pristine
condition until the mid-1800's. By that time, settlers had
claimed most of the preferred timbered lands and began to turn
their attention to grasslands and associated wetlands. The
demise of wetlands in Illinois began when Congress passed the
Swamp Land Act in 1849 granting all swamp and overflow lands
unfit for cultivation to the state of Louisiana. The following
year the Act was amended to apply to Illinois and 11 other states
(Lockart 1980).
Dramatic changes in the original wetlands in Illinois began
late in the 19th century with the organization of drainage dis-
tricts. Although the first drainage district was organized in
1818, only 163,000 acres were in drainage districts by 1879
(Illinois Tax Commission 1941). However, by 1880, the greatest
part of the agriculturally productive lands of Illinois had been
tilled, and poor natural drainage in much of the low, flat areas
hampered production. Following the pattern developed in other
states, Illinois created quasi-governmental units known as
drainage districts under the Drainage and Levee Act of 1879 and
the Farm Drainage Act of 1885. Organization of districts pro-
ceeded rapidly with more than 1.3 million acres incorporated into
new districts during the 1880's.
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The drainage of marshes, sloughs, and bottomlands was
underway. By 1937, 5.5 million acres had been drained via
organized districts and 4 million acres had been drained by
private enterprise (Figure 311). The total area of agricultural
lands drained had increased only slightly to 9.7 million acres in
1978 (1978 Census of Agriculture, U.S. Dept. of Commerce). These
figures provide an indication of the vast wetland areas that once
existed in Illinois. However, not all land in drainage enter-
prises represents former marshes or swamps; some of it was
essentially dry land and scattered remnants are still in a wet-
land condition.
An estimate of the quantity and distribution of presettle-
ment wetlands in Illinois was derived from an investigation of
data from soil surveys. Soil classifications contain information
about the conditions under which soils were formed. Those soils
that developed under hydric conditions (regardless of their pre-
sent state) indicate a former wet area. Combining information on
soils with other available data provided a reasonable estimation
of the amount and distribution of presettlement wetlands in
Illinois.
Amount of Presettlement Wetlands
An estimation of the amount of presettlement wetlands in
Illinois was made utilizing acreages of soil types as determined
by a randomized 2% sampling of Illinois soils (Runge et al.
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Figure 311. Organized drainage and levee districts in Illinois prior to
1941. (Illinois Tax Commission, 1941).
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1969). Soils formed under wetland conditions in Illinois are
principally classified within 1 order or 4 suborders:
Order Histosoll - organic soils developed under permanently
flooded conditions;
Suborder Aquent - mostly recent alluvial mineral soils
lacking significant profile development;
Suborder Aquept - young soils whose profiles have developed
rather quickly under wet conditions;
Suborder Aquoll - well developed soils with a thick surface
horizon formed mainly under wet prairies;
Suborder Aqualf - moist mineral soils formed mainly under
wet deciduous forests with medium to high base status
and an illuvial horizon of silicote clays.
These major groups of soils were adjusted to exclude certain
soils that contained aquatic characteristics due to other
reasons. Soil types that were considered to be wetland soils
were verified with soil scientists.
Based on the analyses of soil types, an estimated 8,261,600
acres of presettlement wetlands occurred in Illinois. The esti-
mated amount of wetland soils representing presettlement wetlands
is presented for each county in Table 158. The estimation of
8,261,600 acres of presettlement wetlands represents 23.1% of the
surface area of Illinois. Data from the last inventory of wet-
lands in Illinois in 1955 (Splettstaszer and Manke 1955)
563
Table 158. Estimated amount of wetland soils in each county based on a randomized
2% sampling of Illinois soils (Runge et aL., 1969).
Aqualfs Aquolls Aquepts Aquents Histosotts Total
County Acres % Acres % Acres % Acres % Acres % Acres %
Adams
Alexander
Bond
Boone
Brown
Bureau
Calhoun
Carroll
Cass
Champaign
Christian
Clark
Clay
Clinton
Coles
Cook
Crawford
Cumberland
DeKalb
DeWitt
Douglas
DuPage
Edgar
Edwards
Effingham
Fayette
Ford
Franklin
Fulton
Gallatin
Greene
Grundy
Hamilton
Hancock
Hardin
Henderson
Henry
Iroquois
Jackson
Jasper
Jefferson
Jersey
Jo Daviess
Johnson
Kane
Kankakee
Kendall
Knox
94,500 18
9,300 9
5,100 2
14,500 8
30,500 16
8,300 2
1,700 1
4,000 1
18,200 8
11,000 2
16,000 4
42,100 14
18,400 6
53,700 18
36,400 12
23,600 12
12,300 5
25,900 12
3,300 1
12,500 5
12,500 5
14,000 11
27,500 7
25,200 18
20,600 7
20,300 5
6,200 2
17,000 7
87,600 17
39,000 20
36,400 11
7,500 3
17,900 7
48,400 10
700 0
13,800 6
11,900 2
24,400 4
41,300 12
26,600 9
0 0
33,800 15
'24,100 6
4,800 2
22,800 8
9,100 2
4,100 2
19,600 4
46,600 9
17,500 17
3,000 1
22,600 13
400 0
90,900 17
13,400 9
6,100 2
41,100 18
272,000 45
108,300 24
10,500 3
2,100 1
14,900 5
85,400 29
64,500 32
8,700 3
1,800 1
9,100 2
66,800 28
132,200 51
31,500 24
149,000 39
8,800 6
700 0
14,400 3
133,900 45
0 0
36,900 7
25,400 13
46,700 14
78,200 32
0 0
12,000 3
100 0
24,800 11
56,300 11
242,900 35
15,000 4
9,000 3
0 0
11,700 5
1,800 0
700 0
65,100 22
97,600 24
51,900 29
13,300 3
0
4,800
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
6,900
0
0
7,000
0
0
0
0
0
8,400
0
0
0
0
1,900
0
0
0
0
0
5
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
4
0
0
3
0
0
0
0
0
2
0
0
0
0
1
0
0
0
0
23,600 5
16,100 16
9,100 4
0 0
4,700 3
0 0
1,500 1
9,100 3
0 0
0 0
0 0
10,100 3
31,900 11
30,500 10
500 0
0 0
17,900 7
9,800 5
0 0
0 0
0 0
0 0
1,000 0
32,900 24
18,500 7
57,600 13
0 0
63,200 24
300 0
15,900 8
4,800 2
0 0
71,400 27
2,100 0
6,500 7
0 0
0 0
0 0
40,900 12
35,900 12
42,400 12
2,900 1
1,000 0
24,800 12
0 0
0 0
0 0
0 0
0
0
0
300
0
5,200
0
0
600
100
0
0
0
0
0
5,700
0
0
4,100
0
0
4,200
0
0
0
0
300
0
0
0
0
100
0
0
0
0
9,300
1,100
0
0
0
0
0
0
4,400
200
1,500
100
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
3
0
0
1
0
0
3
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
0
0
0
0
0
0
0
1
0
0
0
164,700
47,700
17,200
37,400
35,600
104,400
16,600
19,200
59,900
283,100
124,300
62,700
52,400
99,100
122,300
93,800
38,900
37,500
16,500
79,300
144,700
49,700
177,500
66,900
39,800
92,300
140,400-
80,200
124,800
87,200
87,900
85,800
96,300
62,500
7,300
38,600
77,500
268,400
105,600
71,500
42,400
48,400
26,900
32,200
92,300
106,900
57,500
33,000
31
48
7
21
19
20
11
7
26
47
29
20
19
32
41
47
15
18
4
33
56
38
47
48
14
22
47
31
24
44
26
35
37
13
8
17
15
39
31
23
12
21
7
16
31
27
30
8
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Table 158, Continued.
Aqualfs Aquolls Aquepts Aquents HistosolLs Total
County Acres % Acres % Acres % Acres % Acres % Acres %
Lake 20,000 11 43,500 25 0 0 0 0 15,400 9 78,900 45
LaSalle 34,700 5 178,100 26 0 0 0 0 900 0 213,700 31
Lawrence 14,600 6 30,800 13 0 0 25,400 11 0 0 70,800 31
Lee 900 0 109,200 24 0 0 0 0 1,000 0 111,100 25
Livingston 16,500 3 260,300 41 0 0 0 0 0 0 276,800 43
Logan 14,400 4 32,900 9 0 0 0 0 0 0 47,300 12
Macon 3,800 1 128,900 39 0 0 0 0 0 0 132,700 40
Macoupin 43,500 8 33,600 6 0 0 1,600 0 0 0 78,700 15
Madison 15,700 4 24,600 6 0 0 5,600 1 0 0 45,900 12
Marion 8,900 3 0 0 0 0 46,500 13 0 0 55,400 16
Marshall 5,000 2 31,000 13 0 0 0 0 0 0 36,000 15
Mason 23,300 7 49,100 15 0 0 0 0 8,400 3 80,800 24
Massac 15,400 11 1,500 1 500 0 35,300 24 0 0 52,700 36
McDonough 18,900 5 10,300 3 0 0 4,900 1 0 0 34,100 10
McHenry 11,200 3 72,600 20 0 0 700 0 26,300 7 110,800 31
McLean 17,100 2 173,700 24 0 0 0 0 0 0 190,800 26
Menard 5,600 3 30,400 16 0 0 0 0 0 0 36,000 19
Mercer 11,700 3 25,000 7 0 0 400 0 0 0 37,100 11
Monroe 11,700 5 23,700 10 0 0 20,900 9 0 0 56,300 24
Montgomery 54,300 12 35,600 8 0 0 3,100 1 0 0 93,000 21
Morgan 16,600 5 12,700 4 0 0 0 0 0 0 29,300 9
Moultrie 11,100 5 77,600 36 0 0 0 0 0 0 88,700 42
Ogle 4,300 1 34,700 0 0 0 0 0 100 0 39,100 8
Peoria 35,900 10 17,000 5 0 0 0 0 0 0 52,900 15
Perry 138,400 52 0 0 0 0 35,100 13 0 0 173,500 65
Piatt 2,000 1 121,900 45 0 0 0 0 0 0 123,900 46
Pike 29,700 6 68,600 14 0 0 28,900 6 0 0 127,200 25
Pope 4,100 3 300 0 300 0 10,500 7 0 0 15,200 10
Pulaski 12,200 11 3,300 3 4,700 4 39,600 35 0 0 59,800 53
Putnam 800 0 14,500 14 0 0 0 0 0 0 15,300 15
Randolph 7,700 2 18,100 5 4,100 1 35,500 10 0 0 65,400 19
Richland 6,400 51 0 0 0 0 24,400 11 0 0 30,800 14
Rock Island 8,200 4 25,200 11 0 0 0 0 0 0 33,400 15
St. Clair 41,900 11 5,900 2 0 0 29,800 8 0 0 77,600 21
Saline 14,100 7 37,300 17 0 0 58,400 27 0 0 109,800 51
Sangamon 15,200 3 18,300 4 0 0 0 0 0 0 33,500 7
Schuyler 47,500 18 18,700 7 0 0 3,600 1 0 0 69,800 26
Scott 9,500 6 27,200 18 0 0 0 0 0 0 36,700 24
Shelby 10,800 2 22,900 5 0 0 3,700 1 0 0 37,400 8
Stark 5,700 3 19,000 11 0 0 0 0 0 0 24,700 14
Stephenson 12,500 4 7,800 2 0 0 0 0 100 0 20,400 6
Tazewel 12,300 3 76,000 20 0 0 100 0 1,900 0 90,300 24
Union 0 0 14,200 6 300 0 42,000 19 0 0 56,500 25
Vermilion 30,500 6 214,800 40 0 0 0 0 0 0 245,300 46
Wabash 3,700 3 17,900 13 0 0 27,000 20 0 0 48,600 36
Warren 9,600 3 55,800 17 0 0 0 0 0 0 65,400 20
Washington 49,000 14 7,200 2 0 0 45,000 13 0 0 101,200 29
Wayne 19,900 5 2,200 1 1,400 0 135,900 31 0 0 159,400 37
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Table 158, Continued.
Aqualfs Aquotls Aquepts Aquents Histosolts Total
County Acres % Acres % Acres % Acres % Acres % Acres %
White 30,300 10 32,600 11 0 0 42,400 14 0 0 105,300 35
Whiteside 2,500 1 56,200 14 0 0 3,600 1 3,600 1 65,900 16
WiLL 78,700 17 123,800 27 0 0 1,300 0 6,500 1 210,300 47
WiLLiamson 15,800 7 1,600 1 0 0 24,600 11 0 0 42,000 19
Winnebago 18,700 6 22,000 7 0 0 0 0 2,200 1 42,900 14
Woodford 6,900 2 61,200 18 0 0 0 0 0 0 68,100 20
Total 2,118,100 4,676,900 40,300 1,322,700 103,600 8,261,600
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revealed that approximately 771,000 acres of wetlands, or 2.2% of
the surface area, remained in Illinois. Thus, wetlands in
Illinois had declined from approximately 23.1% of the surface
area during presettlement to about 2.2% by 1955.
Distribution of Presettlement Wetlands
An estimation of the distribution of presettlement wetlands
in Illinois was based predominantly on maps of soil associations,
mainly Histosolls and floodplain soils. Maps of soil associations
were coupled with data on acreages of soil types formed under
wetland conditions, maps of organized drainage and levee dis-
tricts, and historical wetland information to derive an estimate
of the approximate distribution of presettlement wetlands in
Illinois. The type of presettlement wetlands (i.e. wet prairie,
bottomland hardwood, deep marsh, etc.) was determined from his-
torical accounts, maps of forests, and characteristics of the
soils in the region. The types of presettlement wetlands are
generalized designations which indicate the dominant (but not
necessarily the only) wetland type in the area.
An approximation of the types and distribution of
presettlement wetlands in Illinois is presented in Figure 312.
The riverine and upland marshes and east-central prairie wetlands
are virtually nonexistent today. The Winnebago Marsh and other
marshes associated with the Green River in Lee, Bureau, Henry,
and Whiteside counties have been entirely drained. Big Slough
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Figure 312. An approximation of the types and distribution of
presettlement wetlands in Illinois.
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was part of the Winnebago Marsh in Henry and Whiteside counties
and this slough was a marsh over two miles wide in places and
approximately 20 miles long. The great Kankakee Marsh in the
Kankakee River drainage is now intensively farmed. Deep marshes
that occurred in southern Logan and eastern Mason counties are
now gone. The east-central prairie region undoubtedly contained
a variety of marshes, but most were probably wet meadows.
Meltwater from the last glacier left marshes, ponds, and
lakes in northeastern Illinois. The Northeast glacial lake
region consisted mainly of shallow marshes and wet meadows with
some open water and deep marshes. Approximately 60,000 acres of
wet meadows, shallow and deep marsh, and open water remained in
this region in the early 1950's.
Extensive areas of floodplain forests occurred along the
rivers in Illinois. The seasonally flooded bottomland timber
supporting such species as pin oak and pecan, was interspersed
with lakes, ponds, and sloughs in the Mississippi and Illinois
river valleys. White, swamp white and bur oaks, pecan, and
hickories grew in the river bottoms of southern Illinois.
Telford (1926) stated that the hardwood forest in the Ohio-Wabash
river region was the finest in the nation and supported species
like pecan, shellbark hickory, and pin, overcup and Shumard's
oaks. The Kaskaskia River bottoms hosted impressive stands of
pin oaks. Massive sycamores grew in the Wabash River floodplain.
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The southern bottomland forest areas were composed of
cypress, tupelo, as well as pin oak, pecan, and a multitude of
other species. The Cache River bottoms had more species of trees
than any other river basin in Illinois. Only a small proportion
of the magnificent swamps that occurred in the southern bottom-
lands remain today. In 1973, Graber and Graber (1976) estimated
that only 12,600 acres of oak, gum, and cypress bottomland forest
remained in southern Illinois.
Comparison of the distribution of drainage and levee dis-
tricts (Figure 311) and the approximation of the distribution of
presettlement wetlands (Figure 312) provides a visual impression
of wetlands that have been lost in Illinois since the 1880's and
those that remain today.
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HARVEST
Public Areas, Private Clubs, and Statewide Estimates
Total Harvest
Illinois is unique in that the Department of Conservation 1)
requires private duck clubs to be registered and record their
harvest (Figure 313); 2) maintains check stations at some state
waterfowl hunting areas and estimates harvest at others (Figure
314); and 3) estimates the statewide waterfowl harvest by two
different mail questionnaires. In addition, harvest estimates
are provided on a county basis by the U.S. Fish and Wildlife
Service for Illinois as well as for all states (Figure 315).
By comparison, harvest data in neighboring states from areas
near the borders of Illinois are available only on public areas
(Figure 314). These areas include three sites in Missouri, four
in Iowa, three in Indiana, and one in Kentucky. The waterfowl
harvests are estimated rather than monitored by check stations at
the majority of these areas.
During the period of 1975-1981, there were 582 different
private duck hunting clubs registered in Illinois (Figure 313) as
compared to 792 in 1941 (Bellrose 1944). In 1963, Illinois had
an estimated 1,413 private waterfowl hunting clubs, more than any
other state in the Mississippi Flyway (Barclay and Bednarik
1968). At that time, an estimated 5,000 private waterfowl clubs
controlled a minimum of 2.5 million acres of waterfowl habitat in
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Figure 313. The number by county of private duck hunting clubs
licensed with the Illinois Department of Conservation
from 1975 - 1981.
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Figure 314. Illinois Department of Conservation and U.S. Fish and
Wildlife Service public hunting areas in Illinois,
1977-1981, and public areas in neighboring states.
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Figure 315. Average duck harvest by county as estimated by the
U.S. Fish and Wildlife Service, 1971-1980 (Carney
et al. 1983).
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the Mississippi Flyway and as much as 22% of the moderate-to-high
value wetland habitat existing in the Flyway was under private
duck club control, thereby playing an essential role in main-
taining critical waterfowl habitat (Barclay and Bednarik 1968).
In 1963, about 50% of the private waterfowl clubs were membership
clubs, 28% were owner-guest clubs, and 19% were daily fee clubs.
For an average private club during that era, only 62% of the
annual man-days of use was spent hunting waterfowl whereas 38%
was devoted to other types of outdoor recreation such as fishing,
bird-watching, and picnicking (Barlay and Bednarik 1968).
The majority of today's clubs are clustered along the
Illinois River (Figure 313). During 1975-1982, private duck
clubs existed in 49 of the 102 counties in Illinois with the most
clubs occurring in Mason County (78), followed by Marshall (58),
Bureau (39), and Woodford (34) counties. Of the 582 licensed
private duck clubs, between 301 and 382 reported their harvest
each year from 1977-1981.
The Illinois Department of Conservation monitored duck
harvest on 32 public hunting areas and on river blinds in Pools
12-14, 16-18, 20-22, and 24-26 on the Mississippi River and in
Peoria and Starved Rock pools on the Illinois River during 1977-
1981 (Figure 314). Bag check stations were maintained at 17 of
these IDOC areas. In addition, the U.S. Fish and Wildlife
Service estimated the harvest of ducks at three sites (Figure
314).
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The harvest of ducks in Illinois is monitored by three
mailing questionnaires. The IDOC estimated harvest through two
questionnaires. One IDOC questionnaire is circulated among a
random sample of duck hunters purchasing Illinois hunting
licenses and is a part of the on-going annual IDOC Surveys and
Investigation Projects directed by Jack A. Ellis. This estimate
is not corrected for reporting bias. Following the 1981 hunting
season, William L. Anderson of the IDOC implemented another mail-
letter questionnaire program to a random sample of waterfowl
hunters purchasing Illinois duck stamps. Anderson's
questionnaire results are adjusted for reporting bias. The USFWS
estimates the duck harvest by county in Illinois by 10-year
intervals (Figure 315). The USFWS estimates, based on samples of
hunters purchasing federal duck stamps, is adjusted for reporting
bias.
According to federal estimate of duck harvest in Illinois
(Figure 315), the county with the highest number of ducks harvested
during the 1971-1980 period was Jefferson (15,999) followed
closely by Clinton (15,798). Rend Lake public hunting area is
located in Jefferson County and Carlyle Lake hunting public area
is located in Clinton and Fayette (12,274) counties. Other
counties with large duck kills include Lake (13,710) in the
glacial lakes region, Carroll (12,227) and Henderson (11,607)
576
along the Mississippi River, and Putnam (11,538) and Mason
(11,001) along the Illinois River.
The six counties in Illinois with the highest duck harvest
on private clubs for each year of the 1977-1981 period are
presented with their reported harvests in Table 159. Ten
counties were among the top six counties in the annual duck
harvest for this 5-year period. However, 8 of the 10 were
counties bordering the Illinois River and only 2, Henderson and
Madison, were associated with the Mississippi River. Historical-
ly the Illinois River has hosted higher numbers of ducks during
the fall migration because of its numerous bottomland lakes as
well as the advent of refuges associated with the private duck
clubs. Mason, Putnam, Woodford, and Marshall counties were among
the 6 counties with the highest duck harvest each of the 5 years.
Cass County appeared in the top 6 counties for 3 of the 5 years,
whereas the other 5 counties were among the top 6 counties for 1
or 2 years.
For the period of 1977-1981, the top 10 counties in Illinois
with the highest duck harvest on private clubs were Mason,
Putnam, Woodford, Marshall, Cass, Will, Henderson, Madison,
LaSalle, and Bureau. For the 5-year period, Mason County
averaged a total duck kill of 6,476 per year on 52 reporting
clubs, Putnam averaged a harvest of 6,446 on 23 reporting clubs,
Woodford averaged 6,361 ducks on 24 clubs, Marshall County
averaged 2,400 ducks on 28 reporting clubs, Cass averaged 2,337
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Table 159. The counties with highest duck harvest at private duck clubs in
Illinois, 1977-1981. The number of harvested ducks reported is
in parentheses.
Counties
1977 Mason
(6,313)
1978 Mason
(7,924)
1979 Woodford
(7,301)
1980 Putnam
(6,629)
1981 Putnam
(9,529)
Putnam
(6,298)
Woodford
(6,683)
Mason
(6,914)
Woodford
(5,937)
Woodford
(6,489)
Woodford
(5,395)
Putnam
(4,623)
Putnam
(5,151)
Mason
(5,470)
Mason
(5,761)
Cass
(2,065)
Marshall
(1,679)
Madison Marshall
(2,991) (2,712)
Bureau Marshall
(3,279) (2,755)
Bureau
(3,646)
Henderson
(2,861)
Marshall Henderson
(2,167) (1,992)
LaSalle
(1,631)
Cass
(2,685)
Will
(2,266)
Marshall
(2,685)
Cass
(1,822)
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Year
on 19 clubs, Will averaged 1,642 on 11 reporting clubs, Henderson
averaged 2,120 on 21 clubs, Madison averaged 1,769 on 2 clubs,
LaSalle averaged 2,363 on 24 clubs, and Bureau averaged 2,446
harvested ducks on 19 reporting clubs. The neighboring counties
of Putnam, Bureau, LaSalle, Marshall, and Woodford in Peoria Pool
of the Illinois River provided the best private duck club hunting
in Illinois with regards to harvest for the 1977-1981 period.
The adjacent counties of Mason and Cass in LaGrange Pool of the
Illinois River was the area that provided the next highest
harvest of ducks at private duck clubs in Illinois.
Over the years, the hunting season in Illinois has changed
dramatically (Table 160) in response to fluctuating waterfowl
populations and new regulations. Approximations for the number
of ducks harvested statewide and on private and public hunting
areas are presented for the period of 1977-1983 in Table 161. In
recent years, the number of ducks harvested in Illinois has
ranged between 318,000 and 475,000, according to estimates by
USFWS and Anderson of the IDOC. For the 1977-1981 period, the
average number of ducks harvested annually according to private
duck club records was 44,736. For the same interval, an average
of 56,646 was recorded and estimated to be harvested each year on
public hunting areas. The total of 101,382 ducks harvested
annually from these two sources is only 27.2% of the average
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Table 160. Open seasons and bag limits for ducks in Illinois, 1853-1984.
Prior to 1916, Illinois formulated its own regulations whereas
in subsequent years regulations were set by the federal
government.
Daily Bag
Year Season Dates Season Length Limit
1853
1855
1865
1867
1873
1877
1883
1885
1887
1889
1891
1893
1895
1896
1899
1901
1903
1905
1907
1909
1911
1913
1915
1916
1916-18
1919-25
1926-27
1928
1929
1930
1931
1932
1933
1934
1935
1936-37
1938
Open
Open
Aug 15 - Apr 15
Aug 15 - Apr 14
Aug 15 - Apr 14
Aug 15 - Apr 30
Aug 15 - Apr 30
Aug 15 - Apr 30
Aug 15 - Apr 30
Sep 15 - Apr 14
Sep 15 - Apr 14
Sep 15 - Apr 14
Sep 15 - Apr 14
Sep 15 - Apr 14
Sep 15 - Apr 14
Sep 1 - Apr 14
Sep 1 - Apr 14
Sep 1 - Apr 14
Sep 1 - Apr 14
Sep 2 - Apr 14
Sep 2 - Apr 14
Sep 2 - Dec 15
Sep 1 - Dec 15
Sep 16 - Dec 15
Sep 16 - Dec 15
Sep 16 - Dec 31
Oct 1 - Jan 15
Sep 16 - Dec 31
Sep 24 - Jan 7
Sep 24 - Jan 7
Nov 1 - Nov 30
Oct 16 - Dec 15
Oct 16 - Dec 15
Saturdays & Sundays
(only) from Oct 6
through Jan 13
Oct 21 - Nov 19
Nov 1 - Nov 30
Oct 15 - Nov 28
244
245
244
260
260
259
260
212
212
213
213
212
213
226
227
226
227
225
226
105
106
91
91
107
107
107
106
106
30
61
61
30
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
50
35
20
15
15
15
15
15
15
15
15
25
25
15
15
15
12
12
30 days
30 days
45 days
10
10
10
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Table 160 continued.
Daily Bag
Year Season Dates Season Length Limit
1939 Oct
1940-41 Oct
1942-43 Oct
1944 Oct
1945 Oct
1946 Oct
1947 Nov
1948-49 Oct
1949-50 Nov
1950-51 Nov
1951-52 Oct
1952-53 Oct
1953-54 Oct
1954-55 Oct
1955-56 Oct
1956-57 Oct
1957-58 Oct
1958-59 Oct
1959-60 Oct
1960-61 Oct
1961-62 Oct
1962-63 Oct
1963-64 Nov
1964-65 Oct
1965-66 Oct
1966-67 Oct
1967-68 Oct
1968-69 Nov
1969-70 Nov
1970-71 Oct
1971-72 Oct
1972-73 Oct
1973-74 Oct
1974-75 Oct
1975-76 Oct
1976-77 Oct
1977-78 Oct
Nov
1978-79 Oct
Nov
1979-80 Oct
22
16
15
14
13
26
4
29
4
3
26
20
23
22
15
13
19
18
30
28
28
26
1
31
30
22
28
2
1
17
28
28
20
23
22
23
22
5
19
2
17
Dec
Dec
Dec
Jan
Dec
Dec
Dec
Nov
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Nov
Nov
Dec
Dec
Dec
Dec
Dec
Dec
Nov
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
5
14
23
1
31
9
3
27
13
7
9
13
16
15
23
21
27
26
8
6
26
19
5
9
8
5
6
1
30
10
11
16
3
11
10
11
5
19
7
21
5
45
60
70
80
80
45
30
30
40
35
45
55
55
55
70
70
70
70
40
40
30
25
35
40
40
45
40
30
30
55
50
50
45
50
50
50
45 days
50 days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
days
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10
10
10
10
10
7
4
4
4
4
4
4
4
4
4
4
4
4
4
4
2
2 (1)a
4 (2)
4 (2)
4 (1)
4 (2)
4 (2)
3 (1)
4 (2)
Point System
Point System
Point System
Point System
Point System
Point System
Point System
Point System
Point System
(N)
(S)(N)
(S)(N)
Table 160 continued.
Daily Bag
Year Season Dates Season Length Limit
Oct 31 - Dec 19 (S) 50 days Point System
1980-81 Oct 14 - Dec 2 (N)
Oct 23 - Dec 11 (C)
Oct 30 - Dec 18 (S) 50 days Point System
1981-82 Oct 14 - Dec 2 (N)
Oct 22 - Dec 10 (C)
Oct 29 - Dec 7 (S) 50 days Point System
1982-83 Oct 13 - Dec 1 (N)
Oct 21 - Dec 9 (C)
Oct 28 - Dec 16 (S) 50 days Point System
1983-84 Oct 12 - Nov 30 (N)
Oct 20 - Dec 8 (C)
Oct 27 - Dec 15 (S) 50 days Point System
1984-85 Oct 10 - Nov 28 (N)
Oct 24 - Dec 12 (C)
Nov 1 - Dec 20 (S) 50 days Point System
a Mallard limits shown in parentheses when different than basic limit.
Zones: N = North, C = Central, S = South.
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Table 161. Illinois duck harvest recorded on private duck club registers,
recorded and estimated for state and federal areas, and
estimated by mail by the U.S. Fish and Wildlife Service and the
Illinois Department of Conservation, 1977-1983.
Mail Estimates
Private Public Hunting Private Plus IDOC
Year Duck Clubs Areas Public Areas Federal Ellis Anderson
1977 38,898 58,439 97,337 330,502 694,480
1978 48,785 72,444 121,229 417,250 855,821
1979 47,384 54,625 102,009 404,368 633,298
1980 46,085 46,855 92,940 323,289 568,532
1981 42,528 50,867 93,395 389,284 707,695 397,208
1982 318,281 747,733 384,457
1983 456,860 845,416 474,105
ab (Ellis, 1984)
(Anderson, 1985)
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Illinois annual harvest of 372,939 estimated for the same period
by the USFWS.
Anderson (1984a) found from his mail questionnaire that
22.9% of the Illinois duck harvest occurred on private duck
clubs, 37.3% on public hunting areas, and 39.8% on other areas.
Both Anderson's estimate of the total duck harvest in Illinois
and the same estimate by the USFWS are similar in magnitude
(Table 161). However, Anderson found that 60.2% of the Illinois
duck harvest occurred on both public areas and private duck clubs
combined as compared to the 27.2% recorded on private duck club
kill sheets and recorded and estimated at public hunting areas.
It appears that many ducks shot at private clubs are not being
recorded and, to some degree, those shot on public areas are not
being accurately reported or estimated. From contacting several
private clubs, we believe only about half of the duck kill on
private clubs is being recorded. In years with low harvest, pos-
sibly upwards to 75% to 80% of the private club kill is docu-
mented. Similarly, Anderson (1985) found that the number of duck
hunters checked through an IDOC public hunting area was only
50.1% as great as the number of ducks reported on a questionnaire
sent to hunters who registered at that area. Some club operators
believe that in some regions comparable numbers of ducks are shot
in corn fields as on private duck clubs.
Prior to 1940 most of the duck hunting in Illinois occurred
on streams, rivers, farm ponds, corn fields, private duck clubs,
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and daily fee clubs. Public waterfowl hunting areas began to
appear in the 1940's and their importance has increased over the
years. Anderson (1983) found that only 18% of the days afield
for hunting ducks occurred on private clubs in Illinois during
the 1981 season as compared with 40.3% on public hunting areas
and 41.7% on other areas. Accordingly, the percentage of the
total Illinois harvest of ducks on private clubs is lower (22.9%)
than public hunting areas (37.7%) and other areas (39.8%)
(Anderson 1984).
In conjunction with harvesting ducks in Illinois, crippling
losses occur. Anderson (1985) estimated that 85,667 ducks were
shot but not retrieved during the 1983 hunting season, or 18.1%
of the ducks killed. Carney et al. (1984) found a crippling loss
of 17.8% for ducks in the Mississippi Flyway for the 1983 season.
Number of Hunters and Days Afield
Duck hunting is a popular sport in Illinois. Anderson (1983,
1984a, 1985) estimated that between 44,590 and 48,395 people
hunted ducks in Illinois between 1981 and 1983 and spent between
575,851 and 621,936 days afield. Ellis (1984) estimated at
between 60,956 and 75,734 hunters spent between 557,622 and
745,601 days afield pursuing ducks between 1975 to 1983.
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September Teal Season
The September teal season was implemented in 1965 in
Illinois to provide hunters opportunities to harvest the early
migrating blue-winged teal (Table 162). According to Anderson
(1983, 1984a, 1985), between 11,753 and 13,139 hunters, or about
21-23% of state duck stamp purchasers, pursued teal during the
September season between 1981 and 1983. These hunters harvested
an estimated 26,956 to 34,499 birds statewide. Hunting success
ranged from 2.57 to 2.94 teal per hunter during the average 2.06
to 2.97 days spent afield, or an average of 0.79 to 0.99 teal per
hunter-day. For comparison, the USFWS estimated that between
13,200 and 22,100 teals were harvested during the September
season for this same period and that blue-wings constituted 79.5
to 93.3 % of the teal harvest (Carney et al. 1983b, 1984, 1985).
For the period 1977 to 1981, 7% of the private duck clubs
recorded teal harvest and about 25% of the IDOC public hunting
areas with check stations. Blue-winged teal constituted 82% and
79.8% of the teal harvest on private clubs and public areas,
respectively, for the period. The average number of teal shot
per hunter-day was 2.2 for private duck clubs and 0.94 for IDOC
public areas.
Historical Private Club Records
The Illinois River Valley is rich in the duck club tradi-
tion. Some private duck clubs were established in the 1880's and
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Table 162. Season dates and daily bag limits for the September teal season
in Illinois, 1965-1984.
September
Year Season Dates Bag Limit
1965 18-26 4
1966 17-25 4
1967 16-24 4
1968 No season in Flyway
1969 6-14 4
1970 19-27 4
1971 18-26 4
1972 15-23 4
1973 15-23 4
1974 No season in Illinois
1975 13-21 4
1976 11-19 4
1977 10-18 4
1978 9-17 4
1979 8-16 4
1980 13-21 4
1981 12-20 4
1982 11-19 4
1983 10-18 4
1984 8-16 4
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their old records provide some insights into the success and
species composition of the harvest during the days of legalized
spring hunting, baiting, and live decoys.
The Duck Island Preserve is located in Fulton County on the
Illinois River. Hunting records date back to 1885 for this
private club (Table 163). Generally the kill per hunter trip
varied between 10 and 15 from 1885-1938 while legal limits varied
from 10 to 50. Exceptional hunter success occurred in 1894,
1928, and 1929 (Table 163). In 1935, the lowering of the daily
legal limit to 10, the prohibition of baiting and live decoys,
and the 3-shell limit resulted from depressed continental numbers
of ducks during the severe drought conditions in the 1930's.
Lower harvest success is reflected in the lower kill per hunter
day (8.6-8.7) for 1935-1938 (Table 163).
Percentages of the species composition of the duck harvest
for three time periods at the Duck Island Club are presented in
Table 164. During the 1885-1900 period, spring shooting and
harvesting of wood ducks were legal. During the 1914-1925 and
1926-1938 periods both spring hunting and the shooting of wood
ducks were prohibited. The spring hunting season of ducks ended
in 1914 and the taking of wood ducks was illegal in Illinois from
1918-1941 and then again during the 1954 and 1956-1958 hunting
seasons (Bellrose 1976). The percentage of mallards in the duck
harvest at the Duck Island Club is noticeably lower (42.9%)
during the 1885-1900 period as compared with 1914-1925 and 1926-
588
Table 163. Duck harvest and
1885-1938.
kill per hunter/day at Duck Island Club,
Year Harvest Kill/Hunter-day
1885
1886
1887
1888
1894
1895
1896
1897
1898
1899
1900
1901
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1938
1,086
3,360
1,375
1,478
1,112
2,441
7,148
3,476
5,007
8,863
3,491
258
1,273
1,375
2,996
3,819
1,023
3,022
2,684
3,161
2,206
1,774
1,159
2,288
1,317
2,058
4,555
3,426
2,287
2,242
1,946
1,949
1,486
1,259
1,540
1,669
4.5
14.5
11.0
13.1
30.9
9.1
11.8
8.5
10.7
12.9
8.3
15.2
12.4
10.0
11.5
14.1
13.1
12.6
12.3
12.0
13.3
9.6
12.3
9.2
10.1
9.6
19.7
18.7
10.9
12.4
13.6
11.0
10.6
8.7
8.6
8.6
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Table 164. Percentage of species composition of the duck harvest at Duck
Island Club for 1885-1900, 1914-1925, and 1926-1938.
Years
Species 1885-1900 1914-1925 1926-1938
Mallard 4 72.7 82.3
42.9
Black 0.1 0.6
Pintail 6.8 7.0 8.0
Blue-winged teal 9.8 2.7
23.1
Green-winged teal 3.2 2.5
Wigeon 1.3 3.0 1.4
Gadwall 0.2 1.2 0.6
Scaup 10.6 0.2 0.1
Ring-necked 7.9 0.8 1.0
Canvasback 1.4 0.5 0.1
Redhead 1.7 0.3 0.1
Wood duck 4.1 Season closed Season closed
Total harvest 37,686 26,780 26,990
590
1938, and the percentages of teals and diving ducks (scaup, ring-
necks, canvasbacks, and redheads) are higher during the 1885-1900
period (Table 164). The differences in species composition
during the 1885-1900 period when spring hunting was legal are a
reflection of the difference in the spring migration chronology,
and, therefore, the harvest of the various species of ducks.
Mallards pass through Illinois very rapidly in the spring whereas
teals and diving ducks, particularly scaup and ring-necks, linger
for longer periods. Consequently, a lower percentage of mallards
and a higher percentage of teals, scaup, and ring-necks were shot
in the spring than in the fall.
Analyses of hunting success at the New Crystal Lake Club
from 1889-1908 disclosed that an average of 3.2 ducks per hunter-
day were harvested during the fall as compared to 5.4 in the
spring. Not only was hunter success higher in the spring, but an
average of 58.4 hunter days was expended in the spring as
compared to 41.6 in the fall. Both the higher success rate and
more hunting days expended in the spring would heavily influence
the species composition of the harvest prior to the prohibition
of spring hunting in 1914. The elimination of the shooting of
wood ducks in the spring greatly aided their comeback in the U.S.
(Bellrose 1985).
The Swan Lake Club located along the Illinois River in
Marshall County also has a long and rich hunting tradition. The
591
club was established in 1884. In 1928, the duck season opened on
15 September and during that season hunters at the Swan Lake Club
harvested 6,777 ducks or 19.3 ducks per hunter-day (Table 165).
One member alone shot 666 ducks. The major species in the kill
were principally mallards (67.9%), pintails (18.7%), and ring-
necks (black-heads) (6.4%) (Table 165). A somewhat similar
species composition was reported for 1929 when the club harvested
4,289 ducks (Table 165). The number of ducks per hunter-day
harvested at the Swan Lake Club varied between 9.5 and 11.9 from
1930 to 1934. In 1939, with the effects of the dust bowl era
apparent, 6.4 ducks were harvested per hunter-day and the total
duck harvest of 869 was composed mainly of mallards (76.5%) and
pintails (9.3%). For comparison, the harvest at the Swan Lake
Club during the period of 1976-1981 averaged 58.7% mallards,
15.1% green-winged teal, 11.3% wood ducks, 9.9% black ducks and
the number of ducks per hunter-day varied between 1.0 and 3.0.
Thus, in recent years, mallards still comprised the majority of
the harvest, but wood ducks, green-winged teal, and black ducks
(black mallards) replaced the numbers of pintails and ring-necks
shot. The diets of pintails and ring-necks are principally
vegetation, and consequently it stands to reason that their
populations and subsequent harvest decreased following the loss
of aquatic vegetation in this region of the Illinois River valley
during the 1950's.
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Table 165. Total duck harvest, species composition of the harvest, and kill
per hunter-day at the Swan Lake Club in Marshall County for
periods from 1928 to 1981.
Composition of harvest
Total % of
Year Harvest Kill/hunter-day Species total
1928 6,777 19.3 Mallard 67.9
Pintail 18.7
Ring-necked 6.4
Wigeon 2.5
1929 4,289 Mallard 67.0
Pintail 13.7
Ring-necked 9.0
Black 2.4
1930 2,638 10.4
1931 1,437
1932 2,481 11.9
1933 2,011 9.5
1934 2,013 10.4
1939 869 6.4 Mallard 76.5
Pintail 9.3
Green-winged teal 8.2
1976-1981 234 2.2 Mallard 58.7
Green-winged teal 15.1
Wood duck 11.3
Black 9.9
Wigeon 4.9
Pintail 3.3
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The Swan Lake Club also had some historical records on the
amount and cost of grain used for bait during various hunting
seasons. In 1928, the club used 3,018 bushels of ear corn at a
cost of $0.95/bu. Ear corn was preferred because it took longer
for the ducks to consume the grain than if shelled corn were
used. In 1929, 1,911 bu of corn were used for bait at a cost of
$1.00/bu. In 1930, the club fed 1,317 bu of corn at $1.00/bu,
but also fed 198 bu of rye that cost between $0.58 and $0.65/bu.
By 1932, the price of corn was down to $0.21/bu and baiting was
supplemented with barley that cost $0.25 to $0.26/bu. In 1934,
the duck kill on the club was 2,013, or 10.4 per hunter trip, and
the price of corn increased to $0.78 to $0.80/bu.
The Swan Lake Club would distribute their ducks used for
live decoys to farmers in the area for keeping until the next
hunting season. In 1930, the club dispensed their drake and hen
live decoys in January to four farmers in the area and the same
number of ducks were to be returned on 1 September. The farmers
would keep any young that hatched during the year and the club
was spared the expense of feeding the ducks from January through
August. The club also sold some excess drakes used as live
decoys in January of 1930 for $0.10/pound.
Harvest Per Hunter-Day
Bellrose (1944:366) reported that an average of 6.1 ducks
were killed per hunter-day at 248 reporting private duck clubs for
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the period of 1935-1942. The clubs averaged a total kill of
64,132 ducks for this period. Recent harvest analyses for 354
reporting private clubs for the period of 1977-1981 indicated an
average yearly kill of 44,736 ducks and 1.85 ducks per hunter-
day. Hunter success on private clubs measured by kill per hunter
days has decreased noticeably from the 1935-1942 era.
Of the 301-382 private duck clubs that reported their
harvest from 1977-1981 an average of 140 per year or 39.5% of
these clubs shot at least 50 ducks or more each year. The clubs
that shot 50 or more ducks per year accounted for 62.3% of the
recorded harvest of all private duck clubs. Thus, over 60% of
the ducks harvested at private clubs in Illinois are shot on
approximately 40% of the clubs, undoubtedly a direct result of
better management practices.
Hunter success on private clubs has traditionally been
higher than on public shooting areas. For example, the number of
ducks killed per hunter-trip on four public areas (Sparland,
Woodford County, Spring Lake, and the Liverpool area) for the
1941 and 1942 seasons averaged 1.26 as compared to an average of
6.1 for 244 private clubs in Illinois. Anderson Lake in Fulton
County was a private club before becoming a public hunting area
in the 1940's. From 1923-1938, the harvest at Anderson Lake
averaged 7.4 ducks per hunter-day when it was a private club, but
the success rate decreased to 0.7 ducks per hunter-day from 1968-
59-5
1983 several years after becoming a public hunting area. Private
hunting clubs have higher success in harvesting ducks because of
guides (pushers), fewer hunters, generally better management for
waterfowl on large clubs in terms of food resources, water
manipulation, and rest days, and perhaps a larger proportion of
better hunters. From a survey conducted in 1963, Barclay and
Bednarik (1968) concluded that private club hunters hunted less
frequently during a season, shot more ducks per day, and bagged
fewer ducks per man than the typical flyway hunter. Barclay and
Bednarik (1968) concluded that private club hunters did not
secure a disproportionate share of the yearly waterfowl harvest
but that hunting on private clubs did yield more productive
results with regards to effort expended.
The average number of total ducks harvested annually and the
average annual number of ducks killed per hunter-day at IDOC
public hunting areas with check stations from 1962-1983 are
presented in Table 166. For these sites, the areas with the
highest annual average of ducks harvested for this period were
Batchtown (5,246), Stump Lake (2,618), Godar (2,345), and
Sanganois (2,270) (Table 166). The areas with the highest yearly
average of the number of ducks per hunter-day were DePue (0.97),
Batchtown (0.95), Godar (0.95), and Sanganois (0.95) (Table 166).
The yearly average of the number of ducks per hunter-day for the
IDOC areas with check stations was 0.73 from 1968-1983. For all
IDOC public hunting areas where the duck harvest is monitored by
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Table 166. Average annual number of ducks harvested and ducks bagged per
hunter-day at Illinois Department of Conservation public
hunting areas with check stations, 1962-1983.
Average Annual
No. Ducks
Area Years Harvested Ducks/hunter-day
Anderson Lake 1968-1983 644 0.63
Batchtown 1962-1983 5,246 0.95
Calhoun Point 1964-1983 1,006 0.55
Collins 1978-1983 260 0.37
DePue 1975-1983 667 0.97
Glades 1965-1983 1,209 0.63
Godar 1962-1983 2,345 0.95
Horseshoe Lake 1974, 1975,
1977-1980,
1982, 1983 1,221 0.88
Marshall County 1972-1983 1,281 0.61
Mermet 1972-1983 1,349 0.61
Quincy Bay 1968-1972,
1974 1,151 0.51
Rice Lake 1968-1983 948 0.60
Sanganois 1968-1983 2,270 0.95
Spring Lake 1968-1983 979 0.59
Stump Lake 1962-1983 2,618 0.78
Woodford County 1973-1983 1,887 0.86
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check stations or estimated, the average annual number of ducks
per hunter-day was also 0.73 from 1972-1983. This value is
noticeably lower than the average 1.85 ducks per hunter-day for
private duck clubs from 1977-1981.
Species Composition of the Harvest
The average percentage species composition of the total duck
harvest in Illinois from 1977-1981 was examined from three
sources of harvest data. These sources were 1) the U.S. Fish and
Wildlife estimates of the duck harvest, 2) private duck club kill
sheets required by the IDOC, and 3) the harvest on IDOC public
areas which maintain a bag check station. Results of the major
species comprising the Illinois duck harvest are presented in
Table 167.
Results from the three sources agree that the top five
species in the duck harvest for this period in Illinois are
mallards, wood ducks, green-winged teal, wigeon, and lesser
scaup. All sources rank the mallard, wood duck, and green-winged
teal as the top three species in the harvest comprising a
combined total average of between 70.6 and 81.3% of the harvest.
Mallards were the number one duck in the harvest representing an
average of between 49.8 and 67.2% of the total bag, followed by
wood ducks (7.5 to 13.7%) and green-winged teal (6.3 to 7.1%).
The USFWS harvest estimates and the private duck club records
rated wigeon (4.3 to 4.8%) as the fourth highest species in the
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Table 167. Duck species comprising the highest percentages of the total
duck harvest in Illinois from 1977-1981 according to USFWS
Federal Harvest statewide estimates, private duck club kill
registers, and Illinois Department of Conservation check
station records for the public areas, and from 1935-1942 for
private duck clubs in the Illinois River valley.
Percentage of Total Duck Harvest
1977-1981 1935-1942 a
USFWS
Statewide Private IDOC Private
Species Estimates Duck Clubs Public Areas Duck Clubs
Mallard 49.8 67.2 53.2 70.6 b
Green-winged teal 7.1 6.6 6.3 4.1
Wigeon 4.8 4.3 3.5 2.7
Gadwall 4.5 2.7 3.2 1.6
Pintail 2.6 2.6 3.3 9.3 b
Black 1.6 1.3 0.9
Blue-winged teal 1.3 1.1 1.5 1.7
Shoveler 0.9 0.5 1.1 1.5
DABBLERS 72.9 86.3 72.9 91.5
Wood duck 13.7 7.5 13.5 __
Scaup 5.0 3.3 6.5 4.4
Ring-necked 3.8 1.2 3.0 1.8
Redhead 0.9 0.5 0.7
Bufflehead 0.8 0.4 0.8
Canvasback 0.7 0 4 0.7 0.8
Merganser 0.7 Td 0.4
Goldeneye 0.6 T 0.2
Ruddy 0.4 0.2 0.6 0.5
DIVERS 13.0 6.0 12.9 7.0
a Bellrose 1944.
Mallard and black
c Closed season.
Trace kill of <0.C
duck % harvest combined.
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harvest and lesser scaup (3.3 to 5.0%) as the fifth highest. The
status of these two species, however, was reversed on the IDOC
recorded harvest records for public areas.
Other species of ducks that represented more than 1% of the
harvest estimates were gadwalls (2.7% to 4.5%), pintails (2.6 to
3.3%), ring-necks (1.2 to 3.8%), black ducks (0.9 to 1.6%), and
blue-winged teal (1.1 to 1.5%) (Table 167). Species of divers,
with the exception of scaup and ring-necks, represented less
than 1% of the total harvest and collectively ranged between 6.0
and 13.0% of the total duck harvest (Table 167). According to
these estimates (Table 167), the percentage of all species of
divers in the Illinois duck harvest is almost identical to the
percentage of the harvest represented by wood ducks.
The estimates of the percentage of species composition of the
Illinois duck harvest for the 1977-1981 period were very similar
for the USFWS estimates and the IDOC check station records, even
in the percentage of dabblers and divers harvested (Table 167).
Data from the private duck clubs indicate that mallards comprise
a larger percentage of the harvest and wood ducks a smaller
percentage than occurs on IDOC public areas. Perhaps the
clientele of duck clubs are more selective in shooting mallards,
or management practices on private clubs are more conducive to
attracting mallards. Among private duck clubs, there is also a
difference in the species composition of the harvest. Clubs
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that harvested 50 or more ducks annually for the 1977-1981
period shot a higher percentage of mallards (70.3% vs 61.8%) and
pintails (3.0% vs 1.7%) but fewer wood ducks (7.0% vs 8.3%),
wigeon (3.8% vs 4.8%), gadwalls (2.4% vs 3.2%), green-winged teal
(6.0% vs 7.6%), scaup (2.7% vs 3.5%), blue-winged teal (0.9% vs
1.9%) and ring-necks (0.9 vs 2.3%) compared to private clubs
that harvested less than 50 ducks annually.
The species composition of the harvest of private clubs in
the Illinois River valley from 1935-1942 compares surprisingly
favorably with the kill percentages at private clubs in recent
years (Table 167), especially when the prohibition of shooting wood
ducks during the 1935-1942 period is considered. The percentage
of the total duck harvest represented by dabblers at private
clubs in the 1935-1942 period (91.5%) was slightly higher than
for the 1977-1981 period (86.3%) whereas the percentage
represented by divers was similar (7.0% vs 6.0%). Mallards and
black ducks comprised 70.6% of the total harvest in the 1935-1942
period as compared to 68.5% in the 1977-1981 period. A consid-
erably higher percentage of pintails was shot in the earlier
period (9.3%) as compared to the recent years (2.6%) and a lower
percentage of green-winged teal was shot in the earlier period
(4.1% vs 6.6%). Percentage difference was less than 2% for all
other species in the duck harvest between these two time periods
(Table 167).
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The USFWS estimate of the percentage of mallards and wood
ducks in the Illinois duck harvest from 1961-1984 is presented in
Table 168. The percentage of the mallard in the duck harvest for
this 2-year period varied between 27.4 and 62.9% for a mean of
51.2% (Table 168). The percentage of the wood ducks in the harvest
varied between 5.1% and 18.0% with an average of 12.7%.
Generally the percentage of the Illinois duck harvest represented
by mallards has been decreasing since 1961 (r = -0.21) and the
percentage represented by wood ducks has been increasing (r =
0.38) although neither trend is significant (P>0.05). A negative
relationship exists between the percentage of mallards and the
percentage of wood ducks in the USFWS estimates of the Illinois
duck harvest (Table 168), but this relationship is also not
significant (r = -0.25, P>0.05).
According to USFWS harvest estimates, mallards have always
been the leading species in the Illinois duck harvest since 1961
and wood ducks have been second. For the 5-year period of 1977
to 1981, the USFWS estimated that mallards made up an average of
49.8% of the total duck harvest and wood ducks accounted for
13.7%. These percentages equate to an average of 185,051 mal-
lards and 50,907 wood ducks harvested annually in Illinois from
1977 to 1981.
Both banding and harvest data indicate that the Mississippi
Flyway is the leading flyway with respect to the harvest of
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Table 168. Percentage of mallards and wood ducks in the USFWS estimated
duck harvest for Illinois, 1961-1984.
Percentage of Harvest
Year Mallard Wood duck
1961 62.9 6.5
1962 49.0 18.0
1963 55.3 14.2
1964 59.0 10.2
1965 47.4 13.1
1966 51.9 12.8
1967 59.1 5.1
1968 27.4 11.9
1969 57.6 11.2
1970 31.4 10.5
1971 59.5 11.7
1972 61.5 12.2
1973 54.1 16.7
1974 58.7 13.4
1975 51.0 14.5
1976 53.6 9.8
1977 53.2 10.8
1978 49.8 14.4
1979 47.5 10.7
1980 52.1 16.7
1981 46.6 15.9
1982 44.1 15.4
1983 48.5 16.8
1984 47.2 13.2
Mean 51.2 12.7
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mallards. The Mississippi Flyway accounts for 43 to 46% the
U.S. mallard harvest followed by 21 to 28% for both the Central
and Pacific flyways, and 4 to 7% for the Atlantic Flyway (Munro
and Kimball 1982). Arkansas is the leading state in the nation
in the harvest of mallards claiming a harvest of 8.4 to 9.6% of
the total U.S. mallard harvest. Other leading states with
respect to the percentage of the U.S. mallard harvest are
Washington (6.8 to 7.4%), California (3.6 to 7.2%), Louisiana
(5.4 to 6.5%), Minnesota (6.0 to 6.1%), Idaho (4.2 to 5.2%),
Colorado (2.1 to 7.4%), Illinois (4.1 to 4.7%), and Wisconsin (3.7
to 4.5%) (Munro and Kimball 1982).
The average percent of the total harvest of species of ducks
by week of the hunting season for the period of 1977-1981 for
private duck clubs and Department of Conservation public hunting
areas is presented in Tables 169 and 170, respectively. The U.S.
Fish and Wildlife Service estimates of the duck harvest are not
available for weekly periods. Data indicate that mallards
comprise a larger percentage and wood ducks a smaller percentage
of the harvest by week on private duck clubs than occurs on IDOC
public areas with the percentages of harvest of green-winged
teal, wigeon, and lesser scaup being somewhat similar between the
private clubs and IDOC areas.
Regarding the top five species in the Illinois harvest, the
percentage of the total duck harvest represented by mallards each
week increases throughout the season, whereas the percentages for
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wood ducks, green-winged teal, and wigeon decrease (Figures 316
and 317). The percentage of the total harvest represented by
lesser scaup on private areas is highest during the first four
weeks of the season after which the percentage slowly declines.
On IDOC areas, the percentage of the kill attributed to lesser
scaup peaked during the third and fourth week of the hunting
season and then remained near the 5 percent level for the rest of
the season.
The percentage of total harvest by weekly periods
represented by the various species of ducks reflects the
chronology of fall migration. Wood ducks, green-winged teal, and
wigeon generally are most abundant early in the hunting season,
large flights of lesser scaup usually appear in early November,
and mallard numbers peak later in the season replacing the
earlier migrants. Correspondingly, mallards comprised 24.8% of
the harvest at IDOC areas for the week of 16-22 October and this
increased to 75.7% for the week of 27 November-3 December while
wood ducks decreased from 38.2% to 1.9% for the same periods
(Table 170).
The IDOC sites (Table 170) harvested a lower percentage of
dabblers, and higher percentages of wood ducks and divers than
private clubs (Table 169) on a weekly basis during the hunting
season. The percentage of each species of divers and divers as a
group harvested by week at IDOC sites was generally about twice
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the percentage of divers in the harvest shot at private clubs.
The higher percentages of dabblers shot on private clubs (Table
169) by week of the hunting season as compared to IDOC sites
(Table 170) was a result of higher proportions of mallards in the
kill on private clubs.
Chronology of Harvest and Hunter Activity
It is beneficial for management and regulations to document
hunting pressure and the chronology of harvest of each species of
duck through the hunting season. Thus, if the mallard and
pintail harvest needs to be reduced as is currently the
situation, then a reduction of the harvest of species can be
based on facts.
The chronology of hunters activity and species harvested
expressed as a percentage by week of the hunting season at
private duck clubs and IDOC areas with check stations are
presented in Tables 171 and 172, respectively, for the period of
1977-1981. The percentage of hunter-days expended per week of
the hunting season was similar in magnitude at both the private
clubs and the IDOC sites.
The percentage of hunter days was highest shortly after the
beginning of the season (16.0% to 17.4%) and remained above 10%
for each week until the last few days of November (Tables 171 and
172, Figure 318). Some discrepancy exists for the percentage of
hunter-days for the week of 16-22 October compared to the week of
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23-29 October because opening day of the duck season varied
during the 1977-1981 period (Table 160) and the number of days
hunting was allowed in each of these two weeks differed among
years.
A somewhat consistent level of hunting pressure for ducks
occurred from the opening of the season through November (Figure
318). Analyses of kill data from the Duck Island Club from 1894
to 1938 demonstrated that an average of 70.5% of the hunter-days
for the seasons were spent between 18 October and 28 November
when for several years during that period the season opened in
September (Table 160). Generally after Thanksgiving, many areas
are troubled with colder temperatures, freeze-ups, fewer numbers
and species of ducks, and hunter fatigue.
The percentage of the total number of ducks shot by week at
IDOC and private clubs from 1977-1981 closely followed the pat-
tern of hunter-days (Figure 318). On both private clubs and IDOC
sites, 1.6% of the hunter-days expended annually during 1977-1981
occurred during the teal season (Tables 171 and 172).
The percentage of the harvest for each species by week of
the hunting season is enlightening. For example, approximately
12% or more of the total annual mallard harvest at private clubs
(Table 171) and IDOC sites (Table 172) occurred each week from 23
October to 3 December with the highest percentages of kill
generally occurring for the weeks during 6-26 November. During
the three weeks of 6-26 November, 50.9% and 44.9% of the total
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mallards harvested occurred on IDOC sites and private clubs,
respectively, for the 1977-1981 period (Tables 171 and 172). A
similar pattern of harvest occurred at the Duck Island Club from
1914-1936.
Similarly, the critical time period during the hunting sea-
son when the majority of each species of duck was harvested can
be obtained from Tables 171 and 172. The 21-day period repre-
senting the time frame when approximately 50% or more of the
harvest for each species occurred was similar for most species
shot on the private clubs (Table 171) and IDOC areas (Table 172)
for the 1977-1981 period with a slight discrepancy of 1 week for
wigeon and canvasbacks and 2 weeks for mergansers occurring
between IDOC areas and private clubs. According to Tables 171
and 172, 50% or more of the harvest of the species listed occur-
red during the respective 21-day period as follows: blue-winged
teals -- teal season and 16-29 October; green-winged teals, pin-
tails, shovelers, wood ducks -- 16 October to 5 November; wigeon,
gadwalls, scaup, ring-necks, and redheads -- 23 October to 12
November; ruddy ducks -- 30 October to 19 November; black ducks,
buffleheads, canvasbacks and mergansers -- 6 to 26 November; and
goldeneyes -- 13 November to 3 December. For all ducks the 21
day period from 23 October to 12 November represented an average
of 46.9% of the total duck harvest at private duck clubs and
49.2% of the kill at IDOC sites from 1977-1981 (Tables 171 and
615
172).
Historical and Current Hunting Information
Waterfowl hunting has historically been a popular sport in
Illinois. Through the years the sport has been affected by
changes in wetland habitat and game laws and by decreasing
numbers of waterfowl. A 1939 hunter questionnaire and a 1943
hunting-equipment inventory from the Havana Laboratory files
revealed some interesting information about hunting styles in
that era.
The 125 hunters that were questioned averaged 44 years of
age (range: 25-76) and had been duck hunting for an average of 21
years (range: 1-65 years). When asked what types of shooting
they did, 55% mentioned marsh shooting; 31%, river; 13%, dry-
land; 4%, pond; and less than 2% for each category of lake,
creek, slough, and timber. Seventy percent of the hunters used
decoys to attract ducks and 15% were assisted by professional
"pushers" or guides who rowed or poled boats for hunting.
Sixteen percent pass shot flying ducks and 14% jump shot ducks as
they flushed from bodies of water.
The favorite brands of shotguns of the hunters questioned
were Winchester, 38%; Remington, 32%; and Browning, 15%.
Other brands reported included L.C. Smith, Savage, LeFever,
Springfield, Stevens, Ithaca, Colt, Parker, and Ranger. The
majority (43%) preferred double-barreled shotguns. Most chose
616
12 gauges. Sportsmen questioned used from 4 shells to 2 cases
of shells (1,000) during the entire 1939 hunting season, which
extended from 22 October to 5 December. That season compared
in length to our current 50-day season, although Illinois now
has 3 hunting zones with varied season dates. They reported
killing from 1 to 515 ducks per man during the 1939 season for
an average of 40 ducks per hunter. The daily limit in 1939
was 10 ducks, with no wood ducks and 3 canvasbacks allowed;
today the 100-point system is used. Two dozen hunters
reported shooting geese, coots, and snipe with an average kill
per hunter of 9 geese, 11 coots, and 15 snipe.
According to the questionnaire, dogs were not widely used
for duck hunting in 1939. Only 14% of the hunters mentioned dogs
when questioned about their hunting methods. Spaniels of the
American, springer, water, and cocker varieties were the most
popular hunting dogs (62% of those reporting), followed by Irish
setters (25%) and Labrador retrievers (20%). In recent years,
the Labrador retriever has increased in favor with duck hunters.
In 1939, 125 hunters spent an average of $100 each for guns
(range: $5-500), $44 each for hunting clothes and boots (range:
$7-250), $110 each for boats and motors (range: $6-1,000), $46
each for those who used decoys, and $127 each for those who owned
dogs. Unspecified transportation cost $24/hunter and room/board
for those without their own cabins cost $33/man for the 1939
617
hunting season. The common rate for dressing bagged ducks was
170 duck (range: 100-250).
Among the historical records of the Senachwine Club near
Henry on the Illinois River was a 1943 personal inventory list of
the hunting equipment owned by one of the members: Parker 12-
gauge double-barreled shotgun, $163; Super X 12-gauge #5 shot
shells, 5 1/40 each; #2 shot shells, 6d each; wool trousers, $8;
flannel-lined chamois leather shirt, $20; and a wool hunting
coat, $15. In current catalogs, a set of wool trousers and
coat, rarely used with the advent of insulated clothes, cost
about $100, and genuine chamois-lined shirts are not even
available from the sporting goods companies checked. A pair
of hip boots costing only $8 in 1943 would sell for about $40-
60 today; leather hunting gloves costing $1.50 would sell for
$20-30 today; and duck calls comparable to the True-tone,
Allen, and Browning calls listed at $1-3 would sell for about
$5-10 today. Twenty-five dollars bought a dozen wooden decoys
in 1943; today, a dozen plastic decoys costs about $35-60. A
final item of interest on the inventory was an unpriced set of
decoy weights for live decoys.
In recent years, Anderson (1983) found that Illinois duck
hunters averaged 36.2 years of age and more than half (56.3%)
were in their twenties or thirties. Approximately 93% of those
who hunt ducks in Illinois live in Illinois and 98.6% of Illinois
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duck hunters are male (Anderson 1983). Anderson (1985) revealed
that 90% of Illinois waterfowl hunters used 12 gauge shotguns in
1984, 2% used 16 gauge, and about 8% indicated 10 gauge.
Anderson (1985) also found that 42% of Illinois duck hunters used
reloaded shotgun shells and 44% owned a boat used for waterfowl
hunting. In addition, most Illinois duck hunters (48.1%) spent
between $100 and $500 in 1981 to hunt ducks and the average amount
of money spent by hunters who pursued ducks in Illinois in
1981 was $462 (Anderson 1983). The average duck hunter spent
12.9 days afield in 1981 and shot an average of 8.2 ducks
(Anderson 1983). Thus, each day afield cost the Illinois duck
hunter $35.95 on the average and each duck shot was worth $56.27.
Anderson (1983) estimated that $25.6 million was spent for
waterfowl hunting in Illinois for the 1981 season.
The Swan Lake Club had noted that out of 34 members in 1928,
29 (85.3%) used 12 gauge shotguns, 3 (8.8%) used 20 gauges, and 2
(5.9%) used both 12 and 20 gauges. The 12 gauge was as popular
in that era as it is now (Anderson 1985).
Waterfowl Harvest and Regulations
The evaluation of the harvest of ducks shot at private clubs
and public hunting areas from 1977-1981 included a change in the
point system value of drake mallards. During the hunting seasons
of 1977 and 1979-1981, the point value of drake mallards was 25
points. In 1978, the point value for drake mallards was 35
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points. During the seasons of 1977-1979, Illinois had two water-
fowl zones and during the 1980 and 1981 seasons, three zones were
established. Complications derived from changing point values of
drake mallards and changes in zoning made results from analyses
of the effects of regulations on the duck harvest in Illinois
difficult for the 5-year period of 1977-1981.
INHS census data and harvest data were used to evaluate
zoning and determine its usefulness in managing waterfowl hunting
in Illinois (Anderson 1984b). Findings demonstrated that zoning
did not significantly increase the harvest of ducks in Illinois,
but that the kill was distributed differently within the state
(Anderson 1984b). A significant increase in the harvest occurred
in the northern zone of Illinois, no change resulted in the
central zone, and a significant decrease occurred in the southern
zone (Anderson 1984b). Although the duck harvest and days afield
increased in the northern zone, hunting success decreased. Any
type of zoning in Illinois, whether two or three zones, had a
significant adverse effect on the quantity and quality of duck
hunting in southern Illinois whereas it appeared to favor hunters
in northern Illinois and had no effect in the central section of
the state (Anderson 1984b).
The susceptibility to being shot, or vulnerability, varies
among the species of ducks because of their inherent wariness,
feeding habits, flight patterns, flocking behavior, as well as
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their desirability by hunters. Bellrose (1944) found that
mallards and black ducks were the least vulnerable to being shot,
followed by scaup, canvasbacks, ruddy ducks, ring-necks,
pintails, wigeon, gadwalls, the teals, and finally shovelers which
were the most vulnerable. The point system currently used in
Illinois addresses the population status of the various species,
their vulnerability, and their desirability by hunters. Thus, the
point system, or other varieties of the restrictions governing
the daily bag limit, is an effective means of management of the
harvest of ducks in Illinois.
Besides the bag limit, the length of season and the timing
of the season are important in the harvest of the various species
of ducks. Generally, early migrant species were found to be the
easiest species to shoot (Bellrose 1944). However, ducks of most
species are the easiest to shoot during the early segment of the
season because juveniles are most abundant then. By using the
chronology of fall migration data and chronology of harvest data
for each species presented in this report, season length and
timing for each species can be effectively determined in Illinois
for regulation of the harvest. Although the total harvest of
ducks does not vary directly to the number of days in the hunting
season, varying the length of the season is an advisable way to
regulate the duck kill.
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Analyses of Band Recoveries
Thousands of waterfowl have been banded in the United States
during recent decades to allow researchers to investigate move-
ments, survival, homing, harvest and other factors affecting
populations. The first large-scale banding of migrating ducks in
the United States was conducted in Illinois by Frederick C.
Lincoln during the spring and fall of 1922. Lincoln was employed
by the U.S. Bureau of Biological Survey (now USFWS) and he banded
1,670 mallards and 57 black ducks at the Sanganois Duck Club near
Browning on the Illinois River (Bellrose and Crompton 1970).
Since 1922 many numbers of various species of ducks have been
banded in Illinois and recovery data from these bandings provide
critical information for waterfowl management within Illinois.
Recovery data for individuals of nine species of ducks
banded in Illinois was examined. The nine species examined
represented the major species in the Illinois duck harvest or
merit special management consideration, such as canvasbacks.
The band recovery data of the nine species were examined primari-
ly to delineate the breeding, migration, and winter areas of
Illinois-banded birds.
The United States is divided into four geographical regions
designated as flyways for harvest regulations and other manage-
ment purposes. Flyways are political rather than biological
geographical areas and waterfowl often do not strictly adhere to
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one flyway. Munro and Kimball (1982) stated that "flyway
boundaries are indistinct to mallards" and "the northwest-
southwest movement of mallards from important interior breeding
areas in the United States and Canada is not consistent with
flyway boundaries." Munro and Kimball (1982) also noted that the
"patterns of mallard movement from breeding to wintering areas
are generally fan-shaped and overlapping." Bellrose (1968,
1972) suggested the use of the term "migration corridor" for the
description of migration patterns of waterfowl. A migration
corridor is "a strip of space between breeding and wintering
grounds, used by birds in migration. It is narrower than a
flyway,...." (Bellrose 1972). Bellrose and Crompton (1970) noted
that populations of ducks migrate from premigratory staging areas
to a sequence of wetlands within corridors of approximately 150
to 250 miles in width. Several migration corridors for each
species of ducks exist in each flyway and to a lesser degree,
across flyways (Bellrose 1980).
In a previous study of banding data, Bellrose and Crompton
(1970) reported that for a refuge system to be effective, refuge
areas must be distributed according to intensity of use along
migration corridors. Bellrose and Crompton (1970) found that
both mallards and black ducks showed a high degree of homing to
migration areas where they were banded in Illinois. For mallards
banded in Illinois, 50-58% of the individuals that were still
alive in subsequent years returned to the latitudes where they
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were banded. Further analyses of banding data disclosed that
mallards spent an average of about 28 days at traditional fall
migrational areas in Illinois and displayed an area of activity
around each migration area of approximately 30 miles (Bellrose
and Crompton 1970). Both of these facts demonstrate the
importance of refuges and selecting key areas of wetlands for
waterfowl refuges. Analyses of the distribution of band
recoveries is one method of selecting critical refuge areas.
In the banding analyses, all banding locations of ducks banded
throughout Illinois were combined and years of banding and
recovery were also combined. Only recoveries of normal, wild
birds that were reported as shot or found dead were used. Each
individual recovery was represented by a dot randomly located
inside the degree block where the recovery was reported. The
recoveries are portrayed on degree block maps and provide effective
visual display of recovery patterns. Tabular data of recoveries
accompanies each figure and each table presents the number of
ducks in each region as defined by the bird banding manual.
These regions are the states in the U.S., the provinces and
territories of Canada, countries in Central and South America,
and the associated islands. States are grouped according to
flyways. Munro and Kimball (1982) noted that flyway boundaries
may not be optimal for management of mallard populations, but the
flyways include "areas that are geographically and appropriately
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large when the many similarities in harvest derivation are
considered." Where appropriate, both direct and indirect
recoveries were treated separately. A direct recovery was
defined as a band recovered during the same autumn and/or hunting
season as banded. An indirect recovery was a band recovered in
hunting seasons subsequent to the first.
Although North and South Dakota are in the Central Flyway,
the wetlands east of the Missouri River in these states are major
nesting areas for ducks harvested in Illinois and the Mississippi
Flyway. Munro and Kimball (1982) reported that the Mississippi
Flyway dominated in the harvest of ducks originating from the
Missouri River Basin breeding area. Therefore, because band
recoveries are recorded by states and North Dakota and South
Dakota are in the Central Flyway, the percentages of indirect
returns of ducks banded in Illinois represented by the
Mississippi Flyway in the accompanying figures and tables are
somewhat conservative in a biological sense and those represented
by the Central Flyway are somewhat inflated.
Mallard Band Recoveries
For the period of 1922-1983, 180,181 mallards have been
banded in Illinois. From these bandings, 5,205 direct and 23,875
indirect recoveries were used in this analysis. The indirect
recoveries of mallards banded in Illinois provide a meaningful
picture of critical banding, migration, and winter areas (Figure
625
319). The pattern of indirect recoveries (Figure 319) is simi-
lar to the pattern of the percent derivation of the mallard
harvest in Illinois from major breeding areas noted by Munro and
Kimball (1982). These authors reported the breeding ground
reference areas with the highest percentage of the derivation of
mallards harvested in Illinois as follows: Northern Alberta --
northern northwest territories, 9.7%; northern Saskatchewan --
northern Manitoba -- western Ontario, 23.1%; southwest
Saskatchewan, 18.2%; southeast Saskatchewan, 12.0%; southwest
Manitoba, 7.7%; Missouri River basin, 16.4%; and the Great Lakes
region, 8.7%. Munro and Kimball (1982) further noted that both
the southwest and southeast Saskatchewan breeding areas are vital
for mallard production without regard to flyway boundary. Indi-
rect recoveries of 6.43% of Illinois-banded mallards in
Saskatchewan, 6.17% in Manitoba, 5.56% in North Dakota and 2.72%
in South Dakota (Table 173) agree with the findings of Munro and
Kimball (1982) with regard to the importance of these breeding
areas to mallards that migrate through Illinois.
Distribution of the 23,875 indirect recoveries of mallards
banded in Illinois indicate the strong fidelity of the Illinois-
banded birds for the Mississippi Flyway (Table 173, Figure 319).
A total of 72.77% of the recoveries occurred in the Mississippi
Flyway, 11.08% in the Central Flyway (8.28% in North and South
Dakota), 0.69% in the Atlantic Flyway and only 0.18% in the
Pacific Flyway (Table 173). Within the Mississippi Flyway 20.85%
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Figure 319. Indirect recoveries from mallards banded in Illinois,
1922-1983.
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Table 173. Indirect recoveries from mallards banded in
Illinois, 1922-1983.
State or Reported shot or found dead
Province Number Percent
Atlantic Flyway:
Delaware 5 0.02
Florida 12 0.05
Georgia 30 0.13
Maine 1 0.00
Maryland 10 0.04
New Jersey 3 0.01
New York 10 0.04
North Carolina 16 0.07
Pennsylvania 13 0.05
South Carolina 42 0.18
Virginia 21 0.09
West Virginia 2 0.01
Subtotal 165 0.69
Mississippi Flyway:
Alabama 106 0.44
Arkansas 2,894 12.12
Illinois 4,978 20.85
Indiana 338 1.42
Iowa 1,069 4.48
Kentucky 453 1.90
Louisiana 971 4.07
Michigan 141 0.59
Minnesota 2,338 9.79
Mississippi 762 3.19
Missouri 1,112 4.66
Ohio 67 0.28
Tennessee 1,238 5.19
Wisconsin 907 3.80
Subtotal 17,374 72.77
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Table 173 continued.
State or Reported shot or found dead
Province Number Percent
Central Flyway:
Colorado 13 0.05
Kansas 134 0.56
Montana 31 0.13
Nebraska 230 0.96
North Dakota 1,327 5.56
Oklahoma 74 0.31
South Dakota 650 2.72
Texas 183 0.77
Wyoming 5 0.02
Subtotal 2,647 11.09
Pacific Flyway:
Arizona 1 0.00
California 6 0.03
Idaho 16 0.07
Nevada 3 0.01
Oregon 6 0.03
Utah 2 0.01
Washington 8 0.03
Subtotal 42 0.18
Alaska 3 0.01
Canada:
Alberta 344 1.44
British Columbia 8 0.03
Mackenzie NWT 17 0.07
Manitoba 1,473 6.17
Ontario 261 1.09
Quebec 3 0.01
Saskatchewan 1,534 6.43
Yukon 4 0.02
Subtotal 3,644 15.26
TOTAL 23,875 100.00
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of the recoveries occurred in Illinois (Table 173), indicating
the strong tendency of mallards to return to the same or closely
associated migration areas each year (Bellrose and Crompton
1970). Other states in the Mississippi Flyway with high percent-
ages of recoveries were Minnesota (9.79%) which lies between the
breeding grounds and Illinois, and Arkansas (12.12%), the primary
winter area for mallards in the Mississippi Flyway (Table 173).
The important winter areas for mallards banded in Illinois
can be delineated from the 5,205 direct band returns (Table 174,
Figure 320). The majority of the recoveries were from Illinois
(53.43%), indicating that mallards remain in favored migration
areas of Illinois for a period of time before moving southward
(Bellrose and Crompton 1970). Winter areas of Illinois-banded
mallards in order of importance as determined by the percentage
of direct recoveries are Arkansas (12.55%), Tennessee (6.94%),
Missouri (5.61%), and Louisiana (4.57%) (Table 174). The mal-
lards passing through Illinois were strongly affiliated with the
Mississippi Flyway (98.25%) as compared with the Central Flyway
(1.11%) and the Atlantic Flyway (0.60%).
Some northward movement of mallards banded in the fall in
Illinois was indicated by a 1.13% direct recovery rate in
Wisconsin (Table 174). One mallard was recovered in the fall in
Ontario but the one recovered in Manitoba was found the following
March.
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Table 174. Direct recoveries from mallards banded in
Illinois, 1922-1982.
State or Reported shot or found dead
Province Number Percent
Atlantic Flyway:
Florida 5 0.10
Georgia 9 0.17
New Jersey 1 0.02
North Carolina 1 0.02
Pennsylvania 1 0.02
South Carolina 12 0.23
Virginia 2 0.04
Subtotal 31 0.60
Mississippi Flyway:
Alabama 36 0.69
Arkansas 653 12.55
Illinois 2,781 53.43
Indiana 149 2.86
Iowa 184 3.54
Kentucky 183 3.52
Louisiana 238 4.57
Michigan 7 0.13
Minnesota 16 0.31
Mississippi 139 2.67
Missouri 292 5.61
Ohio 16 0.31
Tennessee 361 6.94
Wisconsin 59 1.13
Subtotal 5,114 98.25
Central Flyway:
Kansas 7 0.13
Oklahoma 15 0.29
Texas 36 0.69
Subtotal 58 1.11
Canada:
Manitoba 1 0.02
Ontario 1 0.02
Subtotal 2 0.04
TOTAL 5,205 100.00
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Figure 320. Direct recoveries from mallards banded in Illinois,
1922-1982.
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The patterns displayed for all the indirect and direct
mallard recoveries can be seen on a smaller scale by examination
of recoveries from birds banded during the fall at Lake
Sangchris, 15 miles southeast of Springfield (Tables 175 and 176,
Figures 321 and 322). One discrepancy that appeared for direct
recoveries of mallards banded at Lake Sangchris was that none
were reported for Arkansas and the recovery rates were higher for
the winter areas of Louisiana, Tennessee, and Mississippi (Table
176) than for direct recoveries of all mallards banded in
Illinois (Table 174). The sample size of direct recoveries of
mallards banded at Lake Sangchris is extremely small (29). How-
ever, Lake Sangchris lies east of the Illinois and Mississippi
rivers where many of the other mallards were banded in Illinois.
It is possible that the Sangchris-banded birds stayed further
eastward on their migration to winter areas and accordingly did
not arrive in Arkansas.
Black Duck Band Recoveries
Populations of black ducks have been decreasing dramatically
in recent years. Although Illinois is not a major area for black
ducks, a fair number pass through the state each fall. From
1922-1983, 25,860 black ducks have been banded in Illinois,
providing 2,721 indirect and 715 direct recoveries used in this
analysis.
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Table 175. Indirect recoveries from mallards banded at Lake
Sangchris during October-December, 1976-1980.
State or Reported shot or found dead
Province Number Percent
Mississippi Flyway:
Alabama 1 1.0
Arkansas 17 16.2
Illinois 26 24.8
Indiana 1 1.0
Iowa 5 4.8
Kentucky 1 1.0
Louisiana 8 7.6
Minnesota 9 8.6
Mississippi 7 6.7
Missouri 2 1.9
Tennessee 3 2.9
Wisconsin 3 2.9
Subtotal 83 79.0
Central Flyway:
North Dakota 3 2.9
South Dakota 3 2.9
Texas 1 1.0
Subtotal 7 6.7
Canada:
Alberta 2 1.9
Manitoba 7 6.7
Saskatchewan 6 5.7
Subtotal 15 14.3
TOTAL 105 100.00
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Table 176. Direct recoveries from mallards banded at Lake
Sangchris during October-December, 1976-1979.
State or
Province
Reported shot or found dead
Number Percent
Mississippi Flyway:
Alabama 1 3.4
Illinois 11 37.9
Kentucky 1 3.4
Louisiana 6 20.7
Mississippi 4 13.8
Missouri 1 3.4
Tennessee 5 17.2
TOTAL 29 99.8
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Figure 321. Indirect recoveries from mallards banded at Lake Sangchris
during October - December, 1976-1980.
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Figure 322. Direct recoveries from mallards banded at Lake Sangchris
during October - December, 1976-1979.
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Black ducks are most abundant in the Atlantic Flyway. How-
ever, 2,721 indirect recoveries of black ducks banded in Illinois
indicate that those passing through Illinois are closely
associated with the Mississippi Flyway (Table 177, Figure 323).
The Mississippi Flyway accounted for 85.7% of the indirect
recoveries of black ducks as compared with 2.7% for the Atlantic
Flyway, 0.8% for the Central, and 0.1% for the Pacific. Indirect
recoveries also indicate the importance of Ontario as a breeding
area for Illinois-banded black ducks, Wisconsin and Michigan as
breeding/migration areas, and Tennessee as a winter area (Table
177, Figure 323). Direct recovery rates of black ducks show that
many remain in Illinois (72.7%) before migrating to other areas
such as Indiana (4.9%) or to wintering states like Arkansas
(7.1%) and Tennessee (4.5%) (Table 178, Figure 324).
Wood Duck Band Recoveries
From 1922-1983, 53,417 wood ducks have been banded in
Illinois. Data indicate that one wood duck lived to be 15 years
old. Wood ducks are among the top two species in the harvest of
ducks in both the Atlantic and Mississippi flyways and nest
throughout the eastern half of the U.S.
Band recoveries of wood ducks were examined from birds
banded during two periods, March-August and September-October.
The March-August period is the nesting and brood rearing season
for wood ducks in Illinois and woodies are the only major nesting
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Table 177. Indirect recoveries from black ducks banded in
Illinois, 1922-1981.
State or Reported shot or found dead
Province Number Percent
Atlantic Flyway:
Delaware 3 0.1
Florida 4 0.2
Georgia 5 0.2
Maine 1 0.04
Maryland 8 0.3
New Jersey 7 0.3
New York 5 0.2
North Carolina 10 0.4
Pennsylvania 6 0.2
South Carolina 10 0.4
Vermont 1 0.04
Virginia 13 0.5
West Virginia 1 0.04
Subtotal 74 2.7
Mississippi Flyway:
Alabama 27 1.0
Arkansas 77 2.8
Illinois 989 36.3
Indiana 119 4.4
Iowa 31 1.1
Kentucky 101 3.7
Louisiana 24 0.9
Michigan 183 6.7
Minnesota 96 3.5
Mississippi 51 1.9
Missouri 45 1.7
Ohio 65 2.4
Tennessee 181 6.7
Wisconsin 342 12.6
Subtotal 2,331 85.7
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Table 177 continued.
State or Reported shot or found dead
Province Number Percent
Central Flyway:
Nebraska 1 0.04
North Dakota 12 0.4
South Dakota 8 0.3
Texas 1 0.04
Subtotal 22 0.8
Pacific Flyway:
California 1 0.04
Idaho 2 0.1
Subtotal 3 0.1
Canada:
Alberta 1 0.04
Manitoba 26 1.0
Ontario 251 9.2
Quebec 10 0.4
Saskatchewan 3 0.1
Subtotal 291 10.7
TOTAL 2,721 100.0
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Figure 323. Indirect recoveries from black ducks banded in Illinois,
1922-1981.
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Table 178. Direct recoveries from black ducks banded in
Illinois, 1922-1982.
State or Reported shot or found dead
Province Number Percent
Atlantic Flyway:
Florida 1 0.1
North Carolina 2 0.3
Subtotal 3 0.4
Mississippi Flyway:
Alabama 5 0.7
Arkansas 51 7.1
Illinois 520 72.7
Indiana 35 4.9
Iowa 6 0.8
Kentucky 7 1.0
Louisiana 7 1.0
Michigan 5 0.7
Minnesota 2 0.3
Mississippi 12 1.7
Missouri 14 2.0
Ohio 1 0.1
Tennessee 32 4.5
Wisconsin 11 1.5
Subtotal 708 99.0
Central Flyway:
Kansas 1 0.1
Oklahoma 1 0.1
Texas 1 0.1
Subtotal 3 0.4
Canada:
Ontario 1 0.1
TOTAL 715 100.0
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Figure 324. Direct recoveries from black ducks banded in Illinois,
1922-1982.
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species of ducks in the state. Therefore, recoveries of birds
banded during March-August provide distribution information of
the birds that nested and the young that fledged in Illinois.
During the September-October period, adult wood ducks have
completed their moult, the young are flighted, and roosts have
been established. Some northward movement of wood ducks during
late summer and early fall has been suggested.
Indirect recoveries of 1,314 wood ducks banded in Illinois
during March-August demonstrate strong fidelity to the
Mississippi Flyway (Table 179, Figure 325). The Mississippi
Flyway accounted for 84.9% of the indirect recoveries, whereas
8.8% were reported from the Central Flyway, 4.9% in the Atlantic
Flyway, and 0.1% in the Pacific Flyway (Table 179).
The state with the highest indirect recovery rate of wood
ducks was Louisiana (19.3%), a rate higher than that for Illinois
(18.4%). Louisiana apparently is a major wintering area for wood
ducks that nest and fledge in Illinois (Table 179). Other major
wintering states for wood ducks banded in Illinois during March-
August are Arkansas (9.5%), Mississippi (5.4%), and Texas (8.1%)
in the Central Flyway. Both Iowa (5.1%) and Missouri (4.5%)
serve as important migration or nesting areas for Illinois-banded
wood ducks, especially along the Mississippi River. Northern
states with high recoveries of wood ducks that fledged or spent
breeding seasons in Illinois are Minnesota (8.4%) and Wisconsin
(7.2%) (Table 179). Young fledged in Illinois probably migrate to
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Table 179. Indirect recoveries from wood ducks banded in
Illinois during March-August, 1941-1981.
State or Reported shot or found dead
Province Number Percent
Atlantic Flyway:
Florida 18 1.4
Georgia 15 1.1
Maryland 1 0.1
Massachusetts 1 0.1
New Jersey 4 0.3
New York 3 0.2
North Carolina 5 0.4
Pennsylvania 3 0.2
South Carolina 11 0.8
Vermont 2 0.2
Virginia 2 0.2
Subtotal 65 4.9
Mississippi Flyway:
Alabama 33 2.5
Arkansas 125 9.5
Illinois 242 18.4
Indiana 7 0.5
Iowa 67 5.1
Kentucky 5 0.4
Louisiana 253 19.3
Michigan 28 2.1
Minnesota 111 8.4
Mississippi 71 5.4
Missouri 59 4.5
Ohio 4 0.3
Tennessee 15 1.1
Wisconsin 94 7.2
Subtotal 1,115 84.9
Central Flyway:
Colorado 1 0.1
Kansas 1 0.1
North Dakota 1 0.1
Oklahoma 5 0.4
Texas 107 8.1
Subtotal 115 8.8
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Table 179 continued.
State or Reported shot or found dead
Province Number Percent
Pacific Flyway:
California 1 0.1
Canada:
Manitoba 3 0.2
Ontario 13 1.0
Quebec 3 0.2
Subtotal 19 1.4
TOTAL 1,314 100.0
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Figure 325. Indirect recoveries from wood ducks banded in Illinois
during March - August, 1941-1981.
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these northern states during subsequent spring migrations
although many yearling females home with their mother to natal
nesting grounds in Illinois. Some movement of Illinois-banded
wood ducks occurred to the Atlantic Flyway (4.9%), principally to
Florida (1.4%) and Georgia (1.1%) (Table 179).
The distribution of 884 indirect recoveries of wood ducks
banded in Illinois during September-October (Table 180, Figure
326) was extremely similar with respect to flyways to the dis-
tribution of recoveries for those banded during March-August
(Table 179, Figure 325). Within the Mississippi Flyway, a higher
percentage of indirect recoveries occurred for wood ducks banded
in September-October than birds banded in March-August for
Louisiana (22.3% vs 19.3%, respectively) and Mississippi (10.3%
vs 5.4%), whereas a decrease in recoveries was noted for Illinois
(13.9% vs 18.4%), Iowa (1.9% vs 5.1%), and Missouri (2.4% vs
4.5%). This trend may indicate that birds banded in September-
October in Illinois may include some individuals moving northward
from southern states in the fall.
A total of 1,667 direct recoveries was reported for wood
ducks banded in Illinois during March-August (Table 181, Figure
327) and 1,097 recoveries for those banded in September-October
(Table 182, Figure 328). The distribution of direct recovery
rates by flyway were similar for both the March-August and
September-October period with the Mississippi Flyway hosting
648
Table 180. Indirect recoveries from wood ducks banded in
Illinois during September-October, 1936-1981.
State or Reported shot or found dead
Province Number Percent
Atlantic Flyway:
Delaware 1 0.1
Florida 11 1.2
Georgia 14 1.6
Maine 1 0.1
New York 2 0.2
North Carolina 2 0.2
Pennsylvania 1 0.1
South Carolina 7 0.8
West Virginia 3 0.3
Subtotal 42 4.8
Mississippi Flyway:
Alabama 27 3.1
Arkansas 84 9.5
Illinois 123 13.9
Indiana 9 1.0
Iowa 17 1.9
Kentucky 1 0.1
Louisiana 197 22.3
Michigan 24 2.7
Minnesota 62 7.0
Mississippi 91 10.3
Missouri 21 2.4
Ohio 3 0.3
Tennessee 13 1.5
Wisconsin 75 8.5
Subtotal 747 84.5
Central Flyway:
Kansas 2 0.2
Nebraska 3 0.3
Oklahoma 2 0.2
Texas 69 7.8
Subtotal 76 8.6
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Table 180 continued.
State or
Province
Pacific Flyway:
California
Canada:
Nova Scotia
Ontario
Quebec
Subtotal
TOTAL
Reported shot or found dead
Number Percent
2
13
0.1
0.2
1.5
0.3
2.018
884 100.0
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Figure 326. Indirect recoveries from wood ducks banded in Illinois
during September - October, 1936-1981.
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Table 181. Direct recoveries from wood ducks banded in
Illinois during March-August, 1941-1982.
State or Reported shot or found dead
Province Number Percent
Atlantic Flyway:
Florida 23 1.4
Georgia 8 0.5
North Carolina 2 0.1
South Carolina 5 0.3
Subtotal 38 2.3
Mississippi Flyway:
Alabama 46 2.8
Arkansas 128 7.7
Illinois 637 38.2
Indiana 4 0.2
Iowa 104 6.2
Kentucky 6 0.4
Louisiana 269 16.1
Michigan 5 0.3
Minnesota 13 0.8
Mississippi 98 5.9
Tennessee 17 1.0
Wisconsin 20 1.2
Subtotal 1,477 88.6
Central Flyway:
Colorado 1 0.1
Kansas 4 0.2
Nebraska 1 0.1
Oklahoma 16 1.0
Texas 130 7.8
Subtotal 152 9.1
TOTAL 1,667 100.0
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Figure 327. Direct recoveries from wood ducks banded in Illinois
during March - August, 1941-1981.
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Table 182. Direct recoveries from wood ducks banded in
Illinois during September-October, 1936-1982.
State or Reported shot or found dead
Province Number Percent
Atlantic Flyway:
Florida 13 1.2
Georgia 10 0.9
North Carolina 1 0.1
South Carolina 2 0.2
Virginia 1 0.1
Subtotal 27 2.5
Mississippi Flyway:
Alabama 31 2.8
Arkansas 86 7.8
Illinois 396 36.1
Indiana 1 0.1
Iowa 13 1.2
Kentucky 3 0.3
Louisiana 258 23.5
Mississippi 82 7.5
Missouri 73 6.7
Tennessee 21 1.9
Wisconsin 1 0.I1
Subtotal 965 88.0
Central Flyway:
Kansas 1 0.1
Oklahoma 9 0.8
Texas 94 8.6
Subtotal 104 9.5
Canada:
Saskatchewan 1 0.1
TOTAL 1,097 100.0
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Figure 328. Direct recoveries from wood ducks banded in Illinois
during September - October, 1936-1982.
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approximately 88% of the recoveries and the Central Flyway about
9% (Tables 181 and 182). For birds banded in both time periods,
36-38% of the recoveries occurred in Illinois indicating that a
substantial number of wood ducks that nested or fledged in
Illinois were harvested there as well. Important wintering
states for wood ducks banded in Illinois during March-April as
determined by direct recoveries were Louisiana (16.1%), Texas
(7.8%), Arkansas (7.7%), and Mississippi (5.9%) (Table 181).
Together these four states represent 37.5% of direct recoveries,
very comparable to the 38.2% for Illinois (Table 181). Missouri
(7.8%) and Iowa (6.2%) reported reasonable numbers of recoveries
from wood ducks banded during March-August in Illinois.
Some differences occurred in the direct recovery distribu-
tion of wood ducks banded during September-October compared to
March-August. A higher percentage of birds banded in September-
October than March-August occurred in Louisiana (23.5% vs 16.1%,
respectively) and Mississippi (7.5% vs 5.9%), and a lower per-
centage occurred in Iowa (1.2% vs 6.2%) (Tables 181 and 182).
Apparently wood ducks banded during September-October do not fan
out as much from the banding areas and move more directly to
winter areas as compared with those banded in March-August.
Northward movement of wood ducks was more prevalent in birds
banded during March-August (Michigan, 0.3%; Minnesota 0.8%;
Wisconsin 1.2%) as compared to those banded during September-
October (Wisconsin, 0.1%; Saskatchewan 0.1%) (Tables 181 and
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182). The most popular state in the Atlantic Flyway for
Illinois-banded wood ducks as indicated by direct band returns
was Florida (1.2%-1.4%) and Texas holds the honor for the
Central Flyway (7.8%-8.6%) (Tables 181 and 182).
Wigeon Band Recoveries
A total of 2,887 wigeon have been banded in Illinois from
1928-1981. These bandings have provided 200 indirect and 23
direct recoveries used in this study. One wigeon banded by INHS
lived for 14 years. Wigeon are the fourth leading duck in the
Illinois harvest.
Indirect recoveries of wigeon banded in Illinois demon-
strated movement among flyways (Table 183, Figure 329). Most
recoveries occurred in the Mississippi Flyway (76.0%), but
reasonable numbers occurred in both the Atlantic (11.0%) and
Central (8.5%) flyways (Table 183). Four individuals were
recovered in the Pacific Flyway and one in Cuba.
Principal wintering grounds for wigeon occur in Louisiana,
western Tennessee, and eastern Arkansas in the Mississippi
Flyway, the central valley of California in the Pacific Flyway,
and the coastal marshes of South Carolina in the Atlantic Flyway
(Bellrose 1980). The indirect recoveries of Illinois-banded
wigeon indicate the importance of these areas (Table 183).
Many wigeon have migration corridors extending from the
breeding range in Canada and Alaska to winter areas on the
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Table 183. Indirect recoveries from wigeon banded in
Illinois, 1969-1975.
State or Reported shot or found dead
Province Number Percent
Atlantic Flyway:
Florida 3 1.5
Georgia 3 1.5
Maryland 2 1.0
New Jersey 1 0.5
New York 2 1.0
North Carolina 3 1.5
South Carolina 6 3.0
Virginia 2 1.0
Subtotal 22 11.0
Mississippi Flyway:
Alabama 6 3.0
Arkansas 11 5.5
Illinois 51 25.5
Indiana 3 1.5
Iowa 9 4.5
Kentucky 2 1.0
Louisiana 16 8.0
Michigan 3 1.5
Minnesota 13 6.5
Mississippi 7 3.5
Missouri 6 3.0
Ohio 2 1.0
Tennessee 10 5.0
Wisconsin 13 6.5
Subtotal 152 76.0
Central Flyway:
Kansas 1 0.5
Nebraska 1 0.5
North Dakota 6 3.0
Oklahoma 2 1.0
South Dakota 3 1.5
Texas 4 2.0
Subtotal 17 8.5
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Table 183 continued.
State or Reported shot or found dead
Province Number Percent
Pacific Flyway:
California 3 1.5
Oregon 1 0.5
Subtotal 4 2.0
Canada:
Manitoba 3 1.5
Ontario 1 0.5
Subtotal 4 0.5
Cuba 1 0.5
TOTAL 200 100.0
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Figure 329. Indirect recoveries from wigeon banded in Illinois,
1969-1975.
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Atlantic Coast and these corridors cross the Mississippi Flyway
(Bellrose 1980). Consequently, 6.5% of indirect recoveries of
wigeon banded in Illinois were reported in both Minnesota and
Wisconsin (Table 183), areas between the breeding grounds and the
Atlantic Coast. The importance of the Atlantic Coast as a winter
area to wigeon banded in Illinois is demonstrated by direct band
returns (Table 184, Figure 330). Nearly half (43.5%) of the
direct recoveries of Illinois-banded wigeon occurred in the
Atlantic Flyway (Table 184), principally in South Carolina
(17.4%) and Florida (13.0%). Migration corridors in the
Mississippi Flyway lead to direct recoveries of 56.5%, mainly
from western Tennessee (Table 184, Figure 330).
Pintail Band Recoveries
Pintails are the third most abundant duck in the United
States and nest the farthest north of any dabbling duck.
Although highly prized by hunters, pintails only comprise between
1-3% of the total duck harvest in Illinois because of the
relatively small numbers that pass through Illinois and their
inherent wariness.
A total of 3,146 pintails have been banded in Illinois
during 1922-1979. From these bandings 193 indirect and 190
direct recoveries were used in this analysis. The longest living
pintail among the recoveries from birds banded in Illinois was a
male that lived 12.5 years.
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Table 184. Direct recoveries from wigeon
1969-1970.
banded in Illinois,
State or Reported shot or found dead
Province Number Percent
Atlantic Flyway:
Florida 3 13.0
Georgia 1 4.3
North Carolina 2 8.7
South Carolina 4 17.4
Subtotal: 10 43.5
Mississippi Flyway:
Alabama 1 4.3
Arkansas 1 4.3
Illinois 7 30.4
Mississippi 1 4.3
Tennessee 3 13.0
Subtotal 13 56.5
TOTAL 23 100.0
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Figure 330. Direct recoveries from wigeon banded in Illinois,
1969-1970.
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Only 57.0% of the indirect band returns of pintails occurred
in the Mississippi Flyway and only 11.4% occurred in Illinois
(Table 185, Figure 331). Fifteen percent of the indirect
recoveries were reported from the Atlantic Flyway and 16.6% from
the Central Flyway. The wide area of North America that pintails
cover is demonstrated by indirect recoveries on breeding grounds
in Alaska and on winter areas in Cuba (Table 185, Figure 331).
Principal areas for indirect recoveries of Illinois-banded
pintails were South Dakota (5.7%) in the breeding range,
Minnesota (10.9%) in migration areas, and Florida (5.7%),
Louisiana (15.0%), Texas (6.7%), and California (3.6%) on winter
areas (Table 185).
The direct recoveries of pintails banded in Illinois show
that 84.7% of the recoveries occurred in the Mississippi Flyway
(Table 186, Figure 332), a noticeable increase over the 57.0% for
indirect recoveries. However, much of the difference was a
result of the large percentage (54.2%) of birds that were shot in
Illinois (Table 186). The Mississippi migration corridor for
pintails in the fall turns from southeast to south in Illinois,
with a subcorridor leading eastward to South Carolina (Bellrose
1980). The direct recoveries of pintails banded in Illinois
demonstrate the importance of Louisiana (10.0%) as a winter
area in the Mississippi Flyway, Texas (2.1%) in the Pacific
Flyway, and Florida (6.3%) and South Carolina (3.7%) in the
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Table 185. Indirect recoveries from pintails banded in
Illinois, 1922-1970.
State or Reported shot or found dead
Province Number Percent
Atlantic Flyway:
Florida 11 5.7
Maryland 2 1.0
New Jersey 3 1.6
New York 1 0.5
North Carolina 2 1.0
Pennsylvania 1 0.5
South Carolina 4 2.1
Virginia 5 2.6
Subtotal 29 15.0
Mississippi Flyway:
Alabama 2 1.0
Arkansas 4 2.1
Illinois 22 11.4
Indiana 1 0.5
Iowa 6 3.1
Louisiana 29 15.0
Michigan 3 1.6
Minnesota 21 10.9
Mississippi 3 1.6
Missouri 4 2.1
Ohio 3 1.6
Tennessee 4 2.1
Wisconsin 8 4.1
Subtotal 110 57.0
Central Flyway:
Kansas 2 1.0
North Dakota 4 2.1
Oklahoma 2 1.0
South Dakota 11 5.7
Texas 13 6.7
Subtotal 32 16.6
Pacific Flyway:
California 7 3.6
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Table 185 continued.
State or
Province
Reported shot or found dead
Number Percent
Alaska
Canada:
Alberta
Manitoba
Ontario
Saskatchewan
Subtotal
Cuba
TOTAL
12
1.0
1.0
1.6
2.6
1.0
6.2
0.5
99.9193
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Figure 331. Indirect recoveries from pintails banded in Illinois,
1922-1970.
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Table 186. Direct recoveries from pintails banded in
Illinois, 1922-1970.
State or Reported shot or found dead
Province Number Percent
Atlantic Flyway:
Florida 12 6.3
Maryland 1 0.5
South Carolina 7 3.7
Virginia 1 0.5
Subtotal 21 11.1
Mississippi Flyway:
Alabama 2 1.1
Arkansas 3 1.6
Illinois 103 54.2
Indiana 5 2.6
Iowa 2 1.1
Louisiana 19 10.0
Michigan 1 0.5
Minnesota 3 1.6
Mississippi 3 1.6
Missouri 5 2.6
Ohio 6 3.2
Tennessee 1 0.5
Wisconsin 8 4.2
Subtotal 161 84.7
Central Flyway:
Kansas 1 0.5
South Dakota 1 0.5
Texas 4 2.1
Subtotal 6 3.2
Canada:
Ontario 1 0.5
Cuba 1 0.5
TOTAL 190 100.0
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Figure 332. Direct recoveries from pintails banded in Illinois,
1922-1970.
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Atlantic Flyway (Table 186). Some states showed high direct
recovery rates of birds moving between Illinois and winter areas
in the Atlantic Flyway, such as Indiana (2.6%) and Ohio (3.2%).
Northward movement of pintails after banding in Illinois was also
noticeably evident, perhaps because pintails are an extremely
early fall migrant to Illinois. Direct recoveries were reported
in Michigan (0.5%), Minnesota (1.6%), Wisconsin (4.2%), South
Dakota (0.5%), and Ontario (0.5%) (Table 186).
Green-winged Teal Band Recoveries
Green-winged teal are the third most abundant duck in the
Illinois harvest. However, only 379 have been banded in Illinois
from 1931-1981. One of these individuals, a female, lived
14.5 years. A total of 14 indirect band recoveries was used in
this analysis (Table 187, Figure 333). Most of the recoveries
occurred in Illinois (28.6%), indicating a tendency to return to
the same migration areas, and Wisconsin (21.4%).
Ring-necked Duck Band Recoveries
Many fewer diving ducks have been banded in Illinois as
compared to dabblers, although some species of divers, in
particular scaup and ring-necks, are important components of the
Illinois duck harvest. Ring-necks comprise approximately 2-4% of
the total number of ducks harvested in Illinois.
From 1934-1982, 1,109 ring-necks have been banded in
Illinois. In this study, 71 recoveries from ring-necks banded
670
Table 187. Indirect recoveries from green-winged teal banded
in Illinois, 1939-1978.
State or Reported shot or found dead
Province Number Percent
Mississippi Flyway:
Arkansas 1 7.1
Illinois 4 28.6
Iowa 1 7.1
Minnesota 1 7.1
Ohio 1 7.1
Tennesee 1 7.1
Wisconsin 3 21.4
Subtotal 12 85.7
Central Flyway:
South Dakota 1 7.1
Canada:
Ontario 1 7.1
TOTAL 14 99.9
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Figure 333. Indirect recoveries from green-winged teal banded in
Illinois, 1939-1978.
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during March-April were used (Table 188, Figure 334). One of the
ring-necks banded lived at least 9.75 years. The majority of the
returns occurred in the Mississippi Flyway (60.6%), and princi-
pally in Minnesota (19.7%), an important nesting and migration
state for ring-necks utilizing both the Mississippi and Atlantic
flyways. Only 4.2% of the recoveries occurred in Illinois.
Approximately 27% of the band recoveries of ring-necks were from
the Atlantic Flyway. Key winter areas in both of these flyways
are indicated by recoveries of the Illinois-banded birds. In the
Mississippi Flyway, important winter areas were Louisiana
(9.9%) and Tennessee (5.6%), whereas Florida (19.7%) and South
Carolina (4.2%) were critical winter areas in the Atlantic
Flyway (Table 188). Wisconsin (7.0%) is an important migration
area for ring-necks before reaching Illinois or winter areas in
the Atlantic Flyway.
Scaup Band Recoveries
Lesser scaup are the fifth most important duck in the
Illinois harvest comprising between 3.0%-6.5% of the kill, the
most for any diving duck. Lesser scaup are also the second most
abundant duck in North America just behind the mallard.
Pool 19 of the Mississippi River is a major concentration
area for migrating scaup each fall and to a lesser degree in the
spring. Scaup populations that used to migrate to the Illinois
River valley, especially to Peoria Lake, now utilize Pool 19
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Table 188. All recoveries from ring-necked ducks banded during
March-April in Illinois, 1939-1981.
State or Reported shot or found dead
Province Number Percent
Atlantic Flyway:
Florida 14 19.7
Georgia 1 1.4
New York 1 1.4
South Carolina 3 4.2
Subtotal 19 26.8
Mississippi Flyway:
Alabama 2 2.8
Arkansas 1 1.4
Illinois 3 4.2
Iowa 2 2.8
Louisiana 7 9.9
Michigan 2 2.8
Minnesota 14 19.7
Mississippi 2 2.8
Missouri 1 1.4
Tennessee 4 5.6
Wisconsin 5 7.0
Subtotal 43 60.6
Central Flyway:
Nebraska 1 1.4
Oklahoma 2 2.8
Texas 1 1.4
Subtotal 4 5.6
Canada:
Manitoba 1 1.4
Ontario 2 2.8
Quebec 1 1.4
Saskatchewan 1 1.4
Subtotal 5 7.0
TOTAL 71 100.0
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Figure 334. All recoveries from ring-necked ducks banded in
Illinois, 1939-1981, during March - April.
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following the deterioration of the food resources in the Illinois
River during the mid-1950's.
Bandings of scaup during March-April since 1971 on Pool 19
provided 144 returns used for this study (Table 189, Figure 335).
One of the males banded on Pool 19 lived at least 9.5 years.
The scaup banded in the spring on Pool 19 showed a strong
fidelity to the Mississippi Flyway (80.6% of recoveries). Equal
numbers of scaup banded on Pool 19 were recovered in the Atlantic
and Central flyways (6.3%) with Florida and Texas, respectively,
being the most important recovery areas in these flyways (Table
189). Scaup show a higher affinity to the Mississippi Flyway than
ring-necks banded in Illinois (Tables 188 and 189). Within the
Mississippi Flyway, Louisiana (32.6%) was by far the most
important recovery state. The wetlands associated with the Gulf
Coast in Louisiana and the open waters of the Gulf adjacent to
Louisiana host 90% of the scaup wintering in the Mississippi
Flyway (Bellrose 1980). Other states in the Mississippi Flyway
with sizeable recoveries of scaup banded at Pool 19 were
Minnesota (17.4%) and Wisconsin (6.9%) (Table 189). Minnesota
occupies a major fall migration corridor for scaup to the
Mississippi River valley and Wisconsin is crossed by corridors to
both the Mississippi and Atlantic flyways (Bellrose 1980).
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Table 189. All recoveries from scaup banded during March-
April on Pool 19 of the Mississippi River,
1971-1982.
State or Reported shot or found dead
Province Number Percent
Atlantic Flyway:
Florida 5 3.5
Georgia 1 0.7
Massachusetts 1 0.7
New York 1 0.7
South Carolina 1 0.7
Subtotal 9 6.3
Mississippi Flyway:
Alabama 4 2.8
Arkansas 2 1.4
Illinois 12 8.3
Iowa 3 2.1
Kentucky 2 1.4
Louisiana 47 32.6
Michigan 1 0.7
Minnesota 25 17.4
Mississippi 4 2.8
Missouri 4 2.8
Ohio 1 0.7
Tennessee 1 0.7
Wisconsin 10 6.9
Subtotal 116 80.6
Central Flyway:
Colorado 1 0.7
Nebraska 1 0.7
North Dakota 1 0.7
South Dakota 1 0.7
Texas 5 3.5
Subtotal 9 6.3
Pacific Flyway:
Oregon 1 0.7
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Table 189 continued.
State or
Province
Reported shot or found dead
Number Percent
Canada:
Alberta 1 0.7
Manitoba 5 3.5
Saskatchewan 3 2.1
Subtotal 9 6.3
TOTAL 144 100.2
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Figure 335. All recoveries from scaup banded during March - April
on Pool 19 of the Mississippi River, 1971-1982.
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Canvasback Band Recoveries
The canvasback is the least abundant of the extensively
distributed game ducks in North America. Consequently it has
been given periodic protection from hunting since 1936.
Like scaup, canvasback now congregate on Pool 19 of the
Mississippi River during fall and, to a lesser degree, during
spring migration. Numbers of canvasbacks stopping on Pool 19
during fall migration have increased dramatically since the
demise of the food resources of the Illinois River valley during
the 1950's.
Canvasbacks were banded both in the fall and spring on Pool
19. Bandings during the falls of 1975 and 1976 provided 38
indirect and 32 direct recoveries used for this study. Bandings
during the March-April period from 1972-1981 provided 133
recoveries used in this analysis. One male canvasback banded on
Pool 19 lived to be at least 8.5 years old.
Indirect recoveries of fall-banded canvasbacks indicated a
strong fidelity to the Mississippi Flyway where 86.9% of the
recoveries occurred (Table 190, Figure 336). No indirect
recoveries were reported from the Atlantic Flyway. Serie et al.
(1983) suggested that two principal migration corridors existed
for canvasbacks staging on the Upper Mississippi River Pools 7
and 8. One of these corridors extended eastward from Pools 7 and
8 through the eastern Great Lakes and then southeast to the Mid-
Atlantic Region. The other extended southward from Pools 8 and 9
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Table 190. Indirect recoveries from canvasbacks banded
during November-December on Pool 19 of the
Mississippi River, 1975-1976.
State or Reported shot or found dead
Province Number Percent
Mississippi Flyway:
Arkansas 9 23.7
Illinois 6 15.8
Iowa 1 2.6
Louisiana 7 18.4
Minnesota 5 13.2
Mississippi 4 10.5
Missouri 1 2.6
Subtotal 33 86.9
Central Flyway:
Texas 1 2.6
Canada:
Ontario 1 2.6
Saskatchewan 3 7.9
Subtotal 4 10.5
TOTAL 38 100.0
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Figure 336. Indirect recoveries from canvasbacks banded during
November-- December on Pool 19 of the Mississippi
River, 1975-1976.
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through Pool 19 and then southward to the lower Mississippi
Valley, Gulf Coast, and east Texas regions. The indirect recov-
eries (Table 190, Figure 336) agree with the findings of Serie et
al. (1983) that 1) there is no suggestion of a major corridor
eastward from Pool 19 to the Atlantic Coast, and 2) canvasbacks
banded on Pool 19 demonstrate considerable allegiance to migra-
tion and winter areas in subsequent years.
The direct recoveries of canvasbacks banded during the fall
on Pool 19 delineate winter areas of these birds (Table 191,
Figure 337). Seventy-five percent of the recoveries occurred in
the Mississippi Flyway, 21.9% in the Central Flyway with all but
one of these occuring in Texas, and one recovery was reported
from North Carolina in the Atlantic Flyway (Table 191). These
distributions of direct recoveries agree with Serie et al. (1983)
who reported that canvasbacks wintering in the Mississippi Flyway
were widely distributed on water areas along the Mississippi
Valley, Gulf Coast, and Texas Plains region and that Pool 19 is
an important staging area for canvasbacks moving southward.
Although most of the 133 recoveries of canvasbacks banded on
Pool 19 during spring migration were mainly from the Mississippi
Flyway (73.7%), recoveries were reported from 7 states in the
Central Flyway and from 2 states in the Pacific Flyway (Table
192, Figure 338). Only one recovery was reported from the
Atlantic Flyway. Apparently canvasbacks moving northward in the
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Table 191. Direct recoveries from canvasbacks
19 of the Mississippi River during
December, 1975-1976.
banded on Pool
November-
State or Reported shot or found dead
Province Number Percent
Atlantic Flyway:
North Carolina 1 3.1
Mississippi Flyway:
Alabama 2 6.3
Arkansas 7 21.9
Illinois 1 3.1
Kentucky 2 6.3
Louisiana 3 9.4
Mississippi 3 9.4
Missouri 4 12.5
Tennessee 2 6.3
Subtotal 24 75.0
Central Flyway:
Kansas 1 3.1
Texas 6 18.8
Subtotal 7 21.9
TOTAL 32 100.0
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Figure 337. Direct recoveries from canvasbacks banded during
November - December on Pool 19 of the Mississippi
River, 1975-1976.
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Table 192. All recoveries from canvasbacks banded on Pool 19
of the Mississippi River during March-April,
1972-1981.
State or Reported shot or found dead
Province Number Percent
Atlantic Flyway:
Maryland 1 0.8
Mississippi Flyway:
Alabama 3 2.3
Arkansas 14 10.5
Illinois 12 9.0
Indiana 1 0.8
Iowa 5 3.8
Kentucky 7 5.3
Louisiana 25 18.8
Minnesota 7 5.3
Mississippi 7 5.3
Missouri 3 2.3
Tennessee 5 3.8
Wisconsin 9 6.8
Subtotal 98 73.7
Central Flyway:
Colorado 2 1.5
Montana 1 0.8
Nebraska 1 0.8
North Dakota 1 0.8
Oklahoma 4 3.0
South Dakota 1 0.8
Texas 8 6.0
Subtotal 18 13.5
Pacific Flyway:
California 4 3.0
Washington 1 0.8
Subtotal 5 3.8
Canada:
Alberta 2 1.5
Manitoba 5 3.8
Ontario 1 0.8
Quebec 1 0.8
Saskatchewan 2 1.5
Subtotal 11 8.3
TOTAL 133 100.1
686
Figure 338. All recoveries from canvasbacks banded during March -
April on -Pool 19 of the Mississippi River, 1972-1981.
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spring from wintering grounds may include some birds from the
Central and Pacific flyways, or some canvasbacks, possibly imma-
tures, that stop at Pool 19 on their northward migration to the
breeding grounds may utilize corridors in other flyways during
subsequent fall migrations. With the exception of the recoveries
from Montana, Colorado, Nebraska, California, and Washington
(Table 192), the distribution of recoveries from canvasbacks
banded during the spring on Pool 19 was similar to the direct and
indirect recoveries from canvasbacks banded during the fall
(Tables 190 and 191) (Serie et al. 1983).
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Appendix 5. Wetlands and deepwater habitats classification
(Cowardin et al., 1979) used for wetlands in
Illinois.
R-Riverine
2-Lower Perennial, 4-Intermittent
UB-Unconsolidated Bottom
1-Cobble/Gravel
2-Sand
3-Mud
4-Organic
AB-Aquatic Bed
1-Algal
2-Aquatic Moss
3-Rooted Vascular
4-Floating
SB-Streambed
1-Bedrock
2-Rubble
3-Cobble/Gravel
4-Sand
5-Mud
6-Organic
7-Vegetated
US-Unconsolidated Shore
1-Cobble/Gravel
2-Sand
3-Mud
4-Organic
5-Vegetated
EM-Emergent Wetland (Nonpersistent)
L-Lacustrine
1-Limnetic
UB-Unconsolidated Bottom
1-Cobble/Gravel
2-Sand
3-Mud
4-Organic
AB-Aquatic Bed
1-Algal
2-Aquatic Moss
3-Rooted Vascular
4-Floating Vascular
5-Unknown Submergent
6-Unknown Surface
OW-Open Water
2-Littoral
UB-Unconsolidated Bottom
1-Cobble/Gravel
2-Sand
3-Mud
4-Organic
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Appendix 5, Continued.
L-Limnetic (Continued)
AB-Aquatic Bed
1-Algal
2-Aquatic Moss
3-Rooted Vascular
4-Floating
US-Unconsolidated Shore
1-Cobble/Gravel
2-Sand
3-Mud
4-Organic
5-Vegetated
EM-Emergent Wetland (Nonpersistent)
P-Palustrine
(No Subsystem)
UB-Unconsolidated Bottom
1-Cobble/Gravel
2-Sand
3-Mud
4-Organic
AB-Aquatic Bed
1-Algal
2-Aquatic Moss
3-Rooted Vascular
4-Floating
US-Unconsolidated Shore
1-Cobble/Gravel
2-Sand
3-Mud
4-Organic
5-Vegetated
EM-Emergent Wetland
1-Persistent
2-Nonpersistent
SS-Scrub-Shrub Wetland
1-Broad-leaved Deciduous
2-Needle-leaved Deciduous
3-Broad-leaved Evergreen
4-Needle-leaved Evergreen
5-Dead
FO-Forested Wetland
1-Broad-leaved Deciduous
2-Needle-leaved Deciduous
3-Broad-leaved Evergreen
4-Needle-leaved Evergreen
5-Dead
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Appendix 5, Continued.
Modifying Terms
Water Regime
C-Seasonal
Special Modifiers
f-Farmed
s-Spoil
x-Excavated
m-Impounded Agricultural Land - This category was developed for
our use and will not be found in NWI literature. It includes
areas where soil moisture is normally insufficient to support
hydrophytes in the abscence of artificial flooding.
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Appendix 6. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Mississippi River
floodplain in Pools 12 to 22, 24 to 26 and from
river mile 0 to 203.
Number of Percent
Classification Acres Hectares of total
R2AB3 7 3 0.0
R2AB3-Potamogeton 6 2 0.0
R2AB4-Lemna 16 7 0.0
R2EM2-Eragrostis 8 3 0.0
R2EM2-Leersia 126 51 0.0
R2EM2-Nelumbo 148 60 0.0
R2EM2-Polygonum 13 5 0.0
R2EM2-Sagittaria 459 186 0.1
R2UB 95,490 38,644 20.0
R2UB2 391 158 0.1
R2UB3 23,240 9,405 4.9
R2UB3x 480 194 0.1
R2US2 3,230 1,307 0.7
R2US2s 168 68 0.0
R2US3 1,964 795 0.4
R2US3s 13 5 0.0
R2US5 1,117 452 0.2
R2US5s 13 5 0.0
PAB3 195 79 0.0
PAB3-Jussiaea 9 4 0.0
PAB3-Potamogeton 6 2 0.0
PAB4 7 3 0.0
PAB4-Lemna 474 192 0.1
PEM1 6 3 0.0
PEMl-Scirpus 1,589 643 0.3
PEMl-Typha 340 138 0.1
PEM2-Leersia 177 72 0.0
PEM2-Nelumbo 259 105 0.1
PEM2-Phalaris 185 75 0.0
PEM2-Polygonum 721 292 0.2
PEM2-Sagittaria 505 204 0.1
PEM2-Sparganium 32 13 0.0
PF01 142,769 57,778 29.9
PFOl-Salix/Populus 28,258 11,436 5.9
PFO2 1,408 570 0.3
PF05 176 71 0.0
PSS1 9,673 3,915 2.0
PSS1-Cephalanthus 1,004 406 0.2
PSSl-Salix/Populus 6,564 2,657 1.4
PUB2 7 3 0.0
PUB3 6,940 2,808 1.5
PUS2 134 54 0.0
PUS2s 19 8 0.0
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Appendix 6, Continued.
Number of Percent
Classification Acres Hectares of total
PUS3 941 381 0.2
PUS5 13,887 5,620 2.9
PUS5f 193 78 0.0
PUS5m 8,678 3,512 1.8
L2AB3 3,142 1,271 0.7
L2AB3-Jussiaea 55 22 0.0
L2AB3-Nymphaea 85 35 0.0
L2AB3-Potamogeton 5 2 0.0
L2AB4 23 9 0.0
L2AB4-Lemna 171 69 0.0
L2EM2-Eragrostis 19 8 0.0
L2EM2-Leersia 821 332 0.2
L2EM2-Nelumbo 5,963 2,413 1.2
L2EM2-Phalaris 3 1 0.0
L2EM2-Polygonum 1,298 525 0.3
L2EM2-Sagittaria 3,180 1,287 0.7
L2EM2-Sparganium 9 4 0.0
L2UB 63,599 25,738 13.3
L2UB3 43,259 17,507 9.1
L2US2 95 39 0.0
L2US2s 73 30 0.0
L2US3 860 348 0.2
L2US3s 15 6 0.0
L2US5 2,998 1,213 0.6
L2US5f 4 2 0.0
L2US5s 1 1 0.0
Total 477,721 193,331 99.8
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Appendix 7. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Mississippi River
floodplain in Pools 12 to 22 and 24 to 26.
Number of Percent
Classification Acres Hectares of total
R2AB3
R2AB3-Potamogeton
R2AB4-Lemna
R2EM2-Eragrostis
R2EM2-Leersia
R2EM2-Nelumbo
R2EM2-Polygonum
R2EM2-Sagittaria
R2UB
R2UB2
R2UB3
R2UB3x
R2US2
R2US2s
R2US3
R2US3s
R2US5
R2US5s
PAB3
PAB3-Potamogeton
PAB4-Lemna
PEM1
PEMl-Scirpus
PEM1-Typha
PEM2-Leersia
PEM2-Nelumbo
PEM2-Phalaris
PEM2-Polygonum
PEM2-Sagittaria
PEM2-Sparganium
PFO1
PFO1-Salix/Populus
PFO5
PSS1
PSS1-Cephalanthus
PSS1-Salix/Populus
PUB2
PUB3
PUS2
PUS2s
PUS3
PUS5
PUS5f
PUS5m
7
6
16
8
126
148
13
459
41,231
79
18,383
333
352
158
216
13
556
13
195
6
468
6
1,589
340
170
211
185
486
505
32
115,659
7,553
30
5,527
364
2,150
7
4,831
18
16
382
7,421
193
8,668
3
2
7
3
51
60
5
186
16,686
32
7,439
135
143
64
88
5
225
5
79
2
189
3
643
138
69
85
75
197
204
13
46,807
3,057
12
2,237
147
870
3
1,955
7
6
155
3,003
78
3,508
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
12.0
0.0
5.4
0.1
0.1
0.0
0.1
0.0
0.2
0.0
0.1
0.0
0.1
0.0
0.5
0.1
0.0
0.1
0.1
0.1
0.1
0.0
33.8
2.2
0.0
1.6
0.1
0.6
0.0
1.4
0.0
0.0
0.1
2.2
0.1
2.5
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Appendix 7, Continued.
Number of Percent
Classification Acres Hectares of total
L2AB3 3,142 1,271 0.9
L2AB3-Jussiaea 55 22 0.0
L2AB3-Nymphaea 85 35 0.0
L2AB3-Potamogeton 5 2 0.0
L2AB4-Lemna 171 69 0.1
L2EM2-Eragrostis 19 8 0.0
L2EM2-Leersia 821 332 0.2
L2EM2-Nelumbo 5,555 2,248 1.6
L2EM2-Phalaris 3 1 0.0
L2EM2-Polygonum 1,288 521 0.4
L2EM2-Sagittaria 3,180 1,287 0.9
L2EM2-Sparganium 9 4 0.0
L2UB 63,599 25,738 18.6
L2UB3 41,586 16,830 12.1
L2US2 95 39 0.0
L2US2s 73 30 0.0
L2US3 830 336 0.2
L2US3s 15 6 0.0
L2US5 2,814 1,139 0.8
L2US5f 4 2 0.0
L2US5s 1 1 0.0
Total 342,479 138,599 99.6
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Appendix 8. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Mississippi River
floodplain in Pool 12.
Number of Percent
Classification Acres Hectares of total
R2AB3-Potamogeton 6 2 0.0
R2EM2-Leersia 15 6 0.1
R2EM2-Polygonum 1 1 0.0
R2EM2-Sagittaria 84 34 0.5
R2UB 2,763 1,118 15.3
R2UB3 1,586 642 8.8
R2US2 14 6 0.1
R2US2s 8 3 0.0
R2US3 3 1 0.0
R2US5 17 7 0.1
PAB3 5 2 0.0
PAB3-Potamogeton 6 2 0.0
PAB4-Lemna 16 7 0.1
PEMi-Phalaris 49 20 0.3
PEMl-Scirpus 18 7 0.1
PEMI-Typha 9 4 0.0
PEM2-Leersia 5 2 0.0
PEM2-Sagittaria 33 13 0.2
PFO1 4,763 1,928 26.4
PFOl1-Salix/Populus 124 50 0.7
PSS1 206 83 1.1
PSS1-Salix/Populus 92 37 0.5
PUB2 7 3 0.0
PUB3 89 36 0.5
PUS3 1 1 0.0
PUS5 122 49 0.7
L2AB3 501 203 2.8
L2AB3-Potamogeton 5 2 0.0
L2AB4-Lemna 58 23 0.3
L2EM2-Leersia 231 93 1.3
L2EM2-Nelumbo 791 320 4.4
L2EM2-Polygonum 13 5 0.1
L2EM2-Sagittaria 626 254 3.5
L2UB 2,363 956 13.1
L2UB3 3,371 1,364 18.7
L2US3 15 6 0.1
L2US5 40 16 0.2
Total 18,056 7,307 100.0
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Appendix 9. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Mississippi River
floodplain in Pool 13.
Number of Percent
Classification Acres Hectares of total
R2AB4-Lemna 16 7 0.0
R2EM2-Leersia 5 2 0.0
R2EM2-Sagittaria 71 29 0.2
R2UB 3,254 1,317 7.5
R2UB3 474 192 1.1
R2US2 41 17 0.1
R2US2s 10 4 0.0
R2US3 4 2 0.0
R2US3s 1 1 0.0
R2US5 11 5 0.0
R2US5s 1 1 0.0
PAB3 47 19 0.1
PAB4 10 4 0.0
PAB4-Lemna 94 38 0.2
PEMi-Phalaris 87 35 0.2
PEM1-Scirpus 709 287 1.6
PEMl-Typha 114 46 0.3
PEM2-Leersia 14 6 0.0
PEM2-Nelumbo 9 4 0.0
PEM2-Polygonum 211 85 0.5
PEM2-Sagittaria 127 51 0.3
PEM2-Sparganium 12 5 0.0
PFO1 10,973 4,441 25.1
PFOl-Salix/Populus 247 100 0.6
PSS1 734 297 1.7
PSS1-Cephalanthus 1 1 0.0
PSS1-Salix/Populus 289 117 0.7
PUB3 287 116 0.7
PUS2s 4 2 0.0
PUS3 52 21 0.1
PUS5 742 300 1.7
L2AB3 1,375 556 3.2
L2AB3-Nymphaea 77 31 0.2
L2AB4-Lemna 21 8 0.0
L2EM2-Eragrostis 16 6 0.0
L2EM2-Leersia 207 84 0.5
L2EM2-Nelumbo 2,113 855 4.8
L2EM2-Polygonum 22 9 0.1
L2EM2-Sagittaria 1,183 479 2.7
L2EM2-Sparganium 9 4 0.0
L2UB 7,240 2,930 16.6
L2UB3 12,192 4,934 27.9
L2US2 6 2 0.0
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Appendix 9, Continued.
Number of Percent
Classification Acres Hectares of total
L2US2s 1 1 0.0
L2US3 311 126 0.7
L2US5 215 87 0.5
Total 43,638 17,660 99.9
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Appendix 10. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Mississippi River
floodplain in Pool 14.
Number of Percent
Classification Acres Hectares of total
R2EM2-Leersia 2 1 0.0
R2EM2-Sagittaria 27 11 0.1
R2UB 2,415 977 12.1
R2UB2 79 32 0.4
R2UB3 841 340 4.2
R2US2 8 3 0.0
R2US2s 3 1 0.0
R2US3 29 12 0.1
R2US5 109 44 0.5
PAB3 9 4 0.0
PAB4-Lemna 10 4 0.0
PEMi-Scirpus 73 30 0.4
PEM1-Typha 3 1 0.0
PEM2-Leersia 8 3 0.0
PEM2-Nelumbo 6 3 0.0
PEM2-Phalaris 49 20 0.2
PEM2-Sagittaria 45 18 0.2
PFO1 8,007 3,240 40.1
PFOl1-Salix/Populus 223 90 1.1
PSS1 309 125 1.5
PSS1-Cephalanthus 3 1 0.0
PSS1-Salix/Populus 93 38 0.5
PUB3 200 81 1.0
PUS3 12 5 0.1
PUS5 555 225 2.8
L2AB3 12 5 0.1
L2AB4-Lemna 33 13 0.2
L2EM2-Leersia 21 9 0.1
L2EM2-Nelumbo 69 28 0.3
L2EM2-Phalaris 3 1 0.0
L2EM2-Polygonum 5 2 0.0
L2EM2-Sagittaria 265 107 1.3
L2UB 4,474 1,811 22.4
L2UB3 1,840 745 9.2
L2US2s 22 9 0.1
L2US3 7 3 0.0
L2US5 81 33 0.4
Total 19,948 8,073 99.4
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Appendix 11. Type and amount of
to Cowardin et al.
floodplain in Pool
wetlands as classified according
(1979) in the Mississippi River
15.
Number of Percent
Classification Acres Hectares of total
R2EM2-Sagittaria 14 6 0.3
R2UB 1,106 448 27.4
R2UB3 157 64 3.9
R2US2 1 0 0.0
R2US3 13 5 0.3
R2US5 1 0 0.0
PF01 260 105 6.4
PSS1 56 23 1.4
PSS1-Salix/Populus 1 0 0.0
PUB3 7 3 0.2
PUS5 69 28 1.7
L2AB3 8 3 0.2
L2UB 2,035 824 50.4
L2UB3 290 117 7.2
L2US3 6 3 0.2
L2US5 13 5 0.3
Total 4,037 1,634 99.9
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Appendix 12. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Mississippi River
floodplain in Pool 16.
Number of Percent
Classification Acres Hectares of total
R2EM2-Eragrostis 6 3 0.0
R2EM2-Polygonum 3 1 0.0
R2EM2-Sagittaria 11 5 0.1
R2UB 3,301 1,336 18.7
R2UB3 1,099 445 6.2
R2US2 8 3 0.0
R2US2s 8 3 0.0
R2US5 138 56 0.8
R2US5s 9 4 0.1
PAB4-Lemna 33 13 0.2
PEMl-Scirpus 5 2 0.0
PEM2-Leersia 1 0 0.0
PEM2-Nelumbo 26 10 0.1
PEM2-Polygonum 5 2 0.0
PEM2-Sagittaria 11 5 0.1
PFO1 4,721 1,911 26.8
PFOl-Salix/Populus 354 143 2.0
PSS1 222 90 1.3
PSS1-Cephalanthus 91 37 0.5
PSS1-Salix/Populus 189 76 1.1
PUB3 151 61 0.9
PUS2s 2 1 0.0
PUS3 3 1 0.0
PUS5 290 117 1.6
L2AB3 2 1 0.0
L2AB4-Lemna 6 3 0.0
L2EM2-Leersia 99 40 0.6
L2EM2-Nelumbo 372 151 2.1
L2EM2-Sagittaria 324 131 1.8
L2UB 3,550 1,437 20.2
L2UB3 2,454 993 13.9
L2US3 20 8 0.1
L2US5 97 39 0.6
Total 17,612 7,127 99.8
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Appendix 13. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Mississippi River
floodplain in Pool 17.
Number of Percent
Classification Acres Hectares of total
R2EM2-Sagittaria 28 11 0.2
R2UB 2,395 969 14.0
R2UB3 595 241 3.5
R2US2 3 1 0.0
R2US2s 8 3 0.0
R2US5 30 12 0.2
R2US5s 0 0 0.0
PAB3 29 12 0.2
PAB4-Lemna 35 14 0.2
PEM1-Scirpus 34 14 0.2
PEM2-Leersia 6 3 0.0
PEM2-Polygonum 144 58 0.8
PFO1 7,737 3,131 45.2
PFOl-Salix/Populus 414 168 2.4
PSS1 165 67 1.0
PSS1-Cephalanthus 126 51 0.7
PSS1-Salix/Populus 112 45 0.7
PUB3 170 69 1.0
PUS3 77 31 0.5
PUS5 668 271 3.9
PUS5f 29 12 0.2
PUS5m 4 2 0.0
L2EM2-Leersia 36 15 0.2
L2EM2-Nelumbo 58 24 0.3
L2EM2-Polygonum 15 6 0.1
L2UB 1,858 752 10.9
L2UB3 2,022 818 11.8
L2US3 189 77 1.1
L2US5 130 53 0.8
L2US5f 4 2 0.0
Total 17,123 6,929 100.1
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Appendix 14. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Mississippi River
floodplain in Pool 18.
Number of Percent
Classification Acres Hectares of total
R2EM2-Leersia 2 1 0.0
R2EM2-Sagittaria 13 5 0.1
R2UB 2,973 1,203 13.6
R2UB3 1,028 416 4.7
R2US2 91 37 0.4
R2US2s 16 6 0.1
R2US3 19 8 0.1
R2US5 36 15 0.2
PAB4-Lemna 62 25 0.3
PEM1-Scirpus 1 0 0.0
PEMl-Typha 5 2 0.0
PEM2-Leersia 20 8 0.1
PEM2-Nelumbo 6 2 0.0
PEM2-Polygonum 6 3 0.0
PEM2-Sagittaria 13 5 0.1
PFO1 8,238 3,334 37.8
PFOl-Salix/Populus 170 69 0.8
PSS1 168 68 0.8
PSSl-Cephalanthus 6 3 0.0
PSSl-Salix/Populus 285 116 1.3
PUB3 377 152 1.7
PUS2s 6 2 0.0
PUS3 39 16 0.2
PUS5 102 41 0.5
PUS5s 1 0 0.0
PUS5f 38 15 0.2
PUS5m 7 3 0.0
L2AB3 7 3 0.0
L2AB3-Nymphaea 8 3 0.0
L2AB4-Lemna 6 2 0.0
L2EM2-Leersia 52 21 0.2
L2EM2-Nelumbo 484 196 2.2
L2EM2-Polygonum 20 8 0.1
L2EM2-Sagittaria 160 65 0.7
L2UB 3,637 1,472 16.7
L2UB3 3,543 1,434 16.3
L2US2 17 7 0.1
L2US2s 11 4 0.0
L2US3 22 9 0.1
L2US5 95 39 0.4
L2US5s 1 1 0.0
Total 21,789 8,818 99.8
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Appendix 15. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Mississippi River
floodplain in Pool 19.
Number of Percent
Classification Acres Hectares of total
R2AB3 7 3 0.0
R2EM2-Leersia 4 2 0.0
R2EM2-Nelumbo 145 59 0.3
R2EM2-Sagittaria 211 85 0.5
R2UB 4,278 1,731 9.4
R2UB3 3,748 1,517 8.2
R2US2 62 25 0.1
R2US2s 22 9 0.0
R2US3 50 20 0.1
R2US5 95 39 0.2
PAB 17 7 0.0
PAB4-Lemna 46 19 0.1
PEM1-Scirpus 192 78 0.4
PEMl-Typha 146 59 0.3
PEM2-Leersia 66 27 0.1
PEM2-Nelumbo 40 16 0.1
PEM2-Polygonum 17 7 0.0
PEM2-Sagittaria 166 67 0.4
PFO1 11,241 4,549 24.6
PFOl-Salix/Populus 1,152 466 2.5
PSS1 767 310 1.7
PSS1-Cephalanthus 4 2 0.0
PSS1-Salix/Populus 324 131 0.7
PUB3 280 113 0.6
PUS2 2 1 0.0
PUS2s 1 1 0.0
PUS3 76 31 0.2
PUS5 815 330 1.8
PUS5f 62 25 0.1
PUS5m 40 16 0.1
L2AB3 1,200 486 2.6
L2AB4-Lemna 48 19 0.1
L2EM2-Leersia 46 19 0.1
L2EM2-Nelumbo 914 370 2.0
L2EM2-Polygonum 22 9 0.0
L2EM2-Sagittaria 430 174 0.9
L2UB 16,372 6,626 35.8
L2UB3 2,403 973 5.3
L2US2 1 0 0.0
L2US3 104 42 0.2
L2US5 68 28 0.1
Total 45,684 18,488 99.6
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Appendix 16. Type and amount of
to Cowardin et al.
floodplain in Pool
wetlands as classified according
(1979) in the Mississippi River
20.
Number of Percent
Classification Acres Hectares of total
R2UB
R2UB3
R2US2
R2US2s
R2US3
R2US5
PAB3
PAB4-Lemna
PEMl-Scirpus
PF01
PFOl-Salix/Populus
PSS1
PSS1-Cephalanthus
PSS1-Salix/Populus
PUB3
PUS 3
PUS5
PUS5f
L2EM2-Nelumbo
L2UB
L2UB3
L2US2
L2US2s
L2US3
L2US3s
L2US5
Total
1,828
309
12
5
15
6
20
11
32
4,422
139
309
1
135
175
31
258
64
3
347
1,312
46
16
22
1
6
9,526
740
125
5
2
6
3
8
5
13
1,790
56
125
0
55
71
13
105
26
1
141
531
19
7
9
1
2
3,855
19.2
3.2
0.1
0.0
0.2
0.1
0.2
0.1
0.3
46.4
1.5
3.2
0.0
1.4
1.8
0.3
2.7
0.7
0.0
3.6
13.8
0.5
0.2
0.2
0.0
0.1
99.8
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Appendix 17. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Mississippi River
floodplain in Pool 21.
Number of Percent
Classification Acres Hectares of total
R2UB 1,863 754 11.1
R2UB3 1,348 546 8.1
R2US2 38 16 0.2
R2US2s 5 2 0.0
R2US3 9 4 0.1
R2US5s 2 1 0.0
RU2US5 32 13 0.2
PAB4-Lemna 3 1 0.0
PEMI 6 3 0.0
PEMl-Typha 8 3 0.0
PF01 7,734 3,130 46.3
PFOl-Salix/Populus 503 204 3.0
PSS1 296 120 1.8
PSSl-Salix/Populus 92 37 0.5
PUB3 200 81 1.2
PUS3 20 8 0.1
PUS5 171 69 1.0
PUS5m 38 15 0.2
L2EM2-Eragrostis 2 1 0.0
L2EM2-Leersia 2 1 0.0
L2EM2-Nelumbo 4 2 0.0
L2EM2-Sagittaria 1 0 0.0
L2UB 2,611 1,057 15.6
L2UB3 1,658 671 9.9
L2US2 3 1 0.0
L2US2s 18 7 0.1
L2US3 9 4 0.1
L2US5 45 18 0.3
Total 16,722 6,767 99.8
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Appendix 18. Type and amount of
to Cowardin et al.
floodplain in Pool
wetlands as classified according
(1979) in the Mississippi River
22.
Number of Percent
Classification Acres Hectares of total
R2EM2-Eragrostis
R2UB
R2UB3
R2US2
R2US2s
R2US3
R2US3s
R2US5
PAB3
PAB4-Lemna
PF01
PFO1-Salix/Populus
PSSI
PSS1-Cephalanthus
PSS1-Salix/Populus
PUB3
PUS2s
PUS3
PUS5
L2EM2-Eragrostis
L2EM2-Leersia
L2EM2-Nelumbo
L2EM2-Sagittaria
L2UB
L2UB3
L2US2
L2US2s
L2US3
L2US3s
L2US5
Total
2
2,945
776
3
10
9
10
11
3
16
7,652
775
298
11
97
721
3
19
269
1
6
9
3
3,455
1,325
5
5
1
17
18,459
1
1,192
314
1
4
3
4
4
1
6
3,097
314
121
5
39
292
1
8
109
0
2
4
1
1,398
536
2
2
1
1
7
7,470
0.0
16.0
4.2
0.0
0.1
0.0
0.1
0.1
0.0
0.1
41.5
4.2
1.6
0.1
0.5
3.9
0.0
0.1
1.5
0.0
0.0
0.1
0.0
18.7
7.2
0.0
0.0
0.0
0.0
0.1
100.1
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Appendix 19. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Mississippi River
floodplain in Pool 24.
Number of Percent
Classification Acres Hectares of total
R2EM2-Leersia 7 3 0.0
R2EM2-Polygonum 3 1 0.0
R2UB 4,089 1,655 14.5
R2UB3 2,370 959 8.4
R2UB3x 240 97 0.9
R2US2 43 17 0.2
R2US2s 8 3 0.0
R2US3 10 4 0.0
R2US5 9 4 0.0
PAB3 47 19 0.2
PAB4-Lemna 28 11 0.1
PEMl-Scirpus 94 38 0.3
PEMi-Typha 45 18 0.2
PEM2-Nelumbo 69 28 0.2
PEM2-Polygonum 25 10 0.1
PEM2-Sagittaria 28 12 0.1
PEM2-Sparganium 20 8 0.1
PF01 9,076 3,673 32.2
PFOl-Salix/Populus 1,501 607 5.3
PFO5 30 12 0.1
PSS1 757 306 2.7
PSS1-Cephalanthus 8 3 0.0
PSS1-Salix/Populus 171 69 0.6
PUB3 647 262 2.3
PUS2 14 6 0.1
PUS3 20 8 0.1
PUS5 807 327 2.9
PUS5m 2,439 987 8.7
L2AB3 23 9 0.1
L2EM2-Leersia 86 35 0.3
L2EM2-Nelumbo 318 129 1.1
L2EM2-Sagittaria 130 53 0.5
L2UB 2,752 1,114 9.8
L2UB3 2,217 897 7.9
L2US2 8 3 0.0
L2US3 3 1 0.0
L2US5 9 4 0.0
Total 28,152 11,393 100.0
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Appendix 20. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Mississippi River
floodplain in Pool 25.
Number of Percent
Classification Acres Hectares of total
R2EM2-Leersia 91 37 0.3
R2UB 2,965 1,200 8.3
R2UB3 1,747 707 4.9
R2UB3x 45 18 0.1
R2US2 9 4 0.0
R2US2s 24 10 0.1
R2US3 12 5 0.0
R2US3s 1 0 0.0
R2US5 34 14 0.1
PAB3 14 6 0.0
PAB4-Lemna 84 34 0.2
PEMi-Scirpus 49 20 0.1
PEM2-Leersia 45 18 0.1
PEM2-Nelumbo 27 11 0.1
PEM2-Polygonum 4 2 0.0
PEM2-Sagittaria 68 28 0.2
PF01 14,682 5,942 41.3
PFOl-Salix/Populus 1,071 433 3.0
PSS1 614 248 1.7
PSS1-Cephalanthus 112 45 0.3
PSS1-Salix/Populus 146 59 0.4
PUB3 819 332 2.3
PUS3 16 6 0.0
PUS5 1,093 443 3.1
PUS5m 35 14 0.1
L2AB3 13 5 0.0
L2AB3-Jussiaea 55 22 0.2
L2EM2-Nelumbo 8 3 0.0
L2EM2-Polygonum 922 373 2.6
L2EM2-Sagittaria 2 1 0.0
L2UB 6,194 2,507 17.4
L2UB3 4,373 1,770 12.3
L2US2 10 4 0.0
L2US3 3 1 0.0
L2US3s 13 5 0.0
L2US5 146 59 0.4
Total 35,542 14,384 99.6
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Appendix 21. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Mississippi River
floodplain in Pool 26.
Number of Percent
Classification Acres Hectares of total
R2EM2-Nelumbo 3 1 0.0
R2EM2-Polygonum 6 2 0.0
R2UB 5,056 2,046 10.9
R2UB3 2,305 933 5.0
R2UB3x 48 19 0.1
R2US2 20 8 0.0
R2US2s 31 13 0.1
R2US3 43 18 0.1
R2US3s 1 0 0.0
R2US5 26 10 0.1
PAB3 6 2 0.0
PAB4-Lemna 22 9 0.0
PEMl-Scirpus 383 155 0.8
PEMl-Typha 10 4 0.0
PEM2-Leersia 5 2 0.0
PEM2-Nelumbo 28 11 0.1
PEM2-Polygonum 74 30 0.2
PEM2-Sagittaria 14 6 0.0
PF01 16,154 6,538 35.0
PFOl-Salix/Populus 880 356 1.9
PSS1 626 253 1.4
PSS1-Salix/Populus 125 51 0.3
PUB3 710 287 1.5
PUS2 1 1 0.0
PUS3 17 7 0.0
PUS5 1,461 591 3.2
PUS5m 6,105 2,471 13.2
L2EM2-Leersia 34 14 0.1
L2EM2-Nelumbo 411 167 0.9
L2EM2-Polygonum 269 109 0.6
L2EM2-Sagittaria 56 23 0.1
L2UB 6,711 2,716 14.5
L2UB3 2,588 1,047 5.6
L2US3 117 47 0.3
L2US5 1,851 749 4.0
Total 46,197 18,696 100.0
732
Appendix 22. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Mississippi River
floodplain from river mile 0 to 203.
Number of Percent
Classification Acres Hectares of total
R2UB 54,259 21,958 40.1
R2UB2 311 126 0.2
R2UB3 4,857 1966 3.6
R2UB3x 147 60 0.1
R2US2 2,878 1,165 2.1
R2US2s 10 4 0.0
R2US3 1,748 707 1.3
R2US5 561 227 0.4
PAB4-Lemna 6 3 0.0
PEM2-Leersia 7 3 0.0
PEM2-Nelumbo 49 20 0.0
PEM2-Polygonum 234 95 0.2
PF01 27,110 10,971 20.0
PFOl-Salix/Populus 20,705 8,379 15.3
PFO2 1,408 570 1.0
PFO5 146 59 0.1
PSS1 4,147 1,678 3.1
PSSl-Cephalanthus 640 259 0.5
PSSl-Salix/Populus 4,414 1,786 3.3
PUB3 2,109 854 1.6
PUS2 116 47 0.1
PUS2s 3 1 0.0
PUS3 559 226 0.4
PUS5 6,466 2,617 4.8
PUS5m 10 4 0.0
PAB4 7 3 0.0
PAB3-Jussiaea 9 4 0.0
L2AB4 23 9 0.0
L2EM2-Nelumbo 408 165 0.3
L2EM2-Polygonum 10 4 0.0
L2UB3 1,671 676 1.2
L2US3 30 12 0.0
L2US5 184 74 0.1
Total 135,242 54,732 99.8
733
Appendix 23. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Mississippi River
floodplain from river mile 0 to 25.
Number of Percent
Classification Acres Hectares of total
R2UB 7,705 3,118 38.6
R2UB3 768 311 3.8
R2UB3x 23 9 0.1
R2US2 409 166 2.0
R2US3 12 5 0.1
R2US5 6 3 0.0
PAB4 2 1 0.0
PFO1 6,468 2,617 32.4
PFOl-Salix/Populus 1,381 559 6.9
PSS1 1,077 436 5.4
PSS1-Salix/Populus 702 284 3.5
PUB3 172 70 0.9
PUS3 97 39 0.5
PUS5 985 399 4.9
L2UB3 136 55 0.7
L2US5 20 8 0.1
Total 19,964 8,079 99.9
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Appendix 24. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Mississippi River
floodplain from river mile 25 to 50.
Number of Percent
Classification Acres Hectares of total
R2UB 6,487 2,625 36.8
R2UB2 311 126 1.8
R2UB3 1,107 448 6.3
R2UB3x 124 50 0.7
R2US2s 2 1 0.0
R2US5 86 35 0.5
PAB4-Lemna 6 3 0.0
PEM2-Polygonum 31 13 0.2
PF01 2,073 839 11.8
PFOl-Salix/Populus 2,893 1,171 16.4
PFO2 1,075 435 6.1
PFO5 45 18 0.3
PSS1 475 192 2.7
PSS1-Cephalanthus 35 14 0.2
PSSl-Salix/Populus 834 338 4.7
PUB3 196 79 1.1
PUS2 27 11 0.2
PUS3 83 34 0.5
PUS5 620 251 3.5
L2EM2-Nelumbo 300 121 1.7
L2UB3 734 297 4.2
L2US3 1 0 0.0
L2US5 70 28 0.4
Total 17,615 7,129 100.1
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Appendix 25. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Mississippi River
floodplain from river mile 50 to 75.
Number of Percent
Classification Acres Hectares of total
R2UB 6,922 2,801 30.2
R2UB3 1,161 470 5.1
R2US2 161 65 0.7
R2US3 28 11 0.1
R2US5 18 7 0.1
PF01 7,259 2,938 31.7
PFOl-Salix/Populus 4,394 1,778 19.2
PF02 333 135 1.5
PFO5 101 41 0.4
PSS1 251 102 1.1
PSS1-Cephalanthus 563 228 2.5
PSS1-Salix/Populus 337 136 1.5
PUB3 449 182 2.0
PUS2 3 1 0.0
PUS3 72 29 0.3
PUS5 413 167 1.8
PUS5m 10 4 0.0
L2AB4 23 9 0.1
L2EM2-Nelumbo 100 41 0.4
L2UB3 293 119 1.3
L2US3 18 7 0.1
L2US5 14 6 0.1
Total 22,922 9,276 100.2
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Appendix 26. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Mississippi River
floodplain from river mile 75 to 100.
Number of Percent
Classification Acres Hectares of total
R2UB 6,806 2,754 46.3
R2UB3 113 46 0.8
R2US2 323 131 2.2
R2US3 102 41 0.7
R2US5 99 40 0.7
PAB4 6 2 0.0
PEM2-Leersia 7 3 0.0
PEM2-Polygonum 5 2 0.0
PF01 1,845 747 12.6
PFOl-Salix/Populus 3,000 1,214 20.4
PSS1 309 125 2.1
PSSl-Salix/Populus 507 205 3.5
PUB3 379 153 2.6
PUS2 62 25 0.4
PUS2s 3 1 0.0
PUS5 799 323 5.4
L2UB3 332 134 2.3
L2US5 2 1 0.0
Total 14,698 5,948 100.0
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Appendix 27. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Mississippi River
floodplain from river mile 100 to 125.
Number of Percent
Classification Acres Hectares of total
R2UB 6,375 2,580 33.9
R2UB3 688 278 3.7
R2US2 763 309 4.1
R2US2s 8 3 0.0
R2US3 553 224 2.9
R2US5 158 64 0.8
PEM2-Nelumbo 49 20 0.3
PEM2-Polygonum 176 71 0.9
PF01 2,827 1,144 15.0
PFOl-Salix/Populus 3,642 1,474 19.4
PSS1 596 241 3.2
PSS1-Cephalanthus 21 9 0.1
PSSl-Salix/Populus 911 369 4.8
PUB3 346 140 1.8
PUS2 9 4 0.0
PUS3 99 40 0.5
PUS5 1,422 576 7.6
L2EM2-Nelumbo 8 3 0.0
L2EM2-Polygonum 10 4 0.1
L2UB3 90 36 0.5
L2US3 12 5 0.1
L2US5 22 9 0.1
Total 18,785 7,602 99.8
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Appendix 28. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Mississippi River
floodplain from river mile 125 to 150.
Number of Percent
Classification Acres Hectares of total
R2UB 5,848 2,367 36.4
R2UB3 615 249 3.8
R2US2 687 278 4.3
R2US3 779 315 4.8
R2US5 15 6 0.1
PEM2-Polygonum 23 9 0.1
PFO1 3,086 1,249 19.2
PFO1-Salix/Populus 2,600 1,052 16.2
PSS1 600 243 3.7
PSSl-Cephalanthus 15 6 0.1
PSSl-Salix/Populus 507 205 3.2
PUB3 214 86 1.3
PUS2 6 2 0.0
PUS3 92 37 0.6
PUS5 933 378 5.8
L2US5 48 19 0.3
Total 16,067 6,502 99.9
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Appendix 29. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Mississippi River
floodplain from river mile 150 to 175.
Number of Percent
Classification Acres Hectares of total
R2UB 5,723 2,316 50.5
R2UB3 97 39 0.9
R2US2 396 160 3.5
R2US3 247 100 2.2
R2US5 19 8 0.2
PFO1 1,663 673 14.7
PFOl-Salix/Populus 1,618 655 14.3
PSS1 498 202 4.4
PSS1-Cephalanthus 6 3 0.1
PSSl-Salix/Populus 326 132 2.9
PUB3 207 84 1.8
PUS2 6 3 0.1
PUS3 82 33 0.7
PUS5 434 176 3.8
Total 11,322 4,582 100.1
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Appendix 30. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Mississippi River
floodplain from river mile 175 to 203 including Pool
27.
Number of Percent
Classification Acres Hectares of total
R2UB 8,393 3,397 60.5
R2UB3 308 125 2.2
R2US2 139 56 1.0
R2US3 26 11 0.2
R2US5 160 65 1.2
PAB3-Jussiaea 9 4 0.1
PF01 1,890 765 13.6
PFOl-Salix/Populus 1,177 476 8.5
PSS1 340 138 2.5
PSSl-Salix/Populus 290 117 2.1
PUB3 147 60 1.1
PUS2 4 2 0.0
PUS3 34 14 0.2
PUS5 860 348 6.2
L2UB3 86 35 0.6
L2US5 8 3 0.1
Total 13,871 5,614 100.1
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Appendix 31. Type and amount of wetlands as classified accord-
ing to Cowardin et al. (1979) in the Illinois River
floodplain from river mile 0 to 273 (Alton, La
Grange, Peoria, Starved Rock, Marseilles, and
Dresden pools); Des Plaines River, miles 0 to 7;
and Kankakee River, miles 0 to 5.
Number of Percent
Classification Acres Hectares of total
R2EM2-Nelumbo
R2EM2-Sagittaria
R2UB3
R2UB3X
R2UB3x
R2US3
R2US5
R4SB5
R4SB5X
PAB3
PAB3-Jussiaea
PAB4-Lemna
PEMI
PEMl-Scirpus
PEMi-Typha
PEMlf
PEM2
PEM2-Nelumbo
PEM2-Polygonum
PEM2-Sagittaria
PF01
PFO1C
PFO5
PSS1
PSS1-Cephalanthus
PSS1-Salix
PUB3
PUB3x
PUS
PUS2
PUS3
PUS3f
PUS5
PUS5f
PUS5m
23
2
15,792
897
14,760
21
185
107
137
45
15
1
1,213
1,204
664
3
13
9
258
57
23,215
40,627
66
4,545
309
1,796
2,541
56
18
24
411
16
3,432
604
984
9
1
6,391
363
5,973
9
75
43
55
18
6
1
491
487
269
1
5
3
105
23
9,395
16,44
27
1,839
125
727
1,028
23
7
10
166
7
1,389
245
398
0.0
0.0
8.6
0.5
8.1
0.0
0.1
0.1
0.1
0.0
0.0
0.0
0.7
0.7
0.4
0.0
0.0
0.0
0.1
0.0
12.7
22.2
0.0
2.5
0.2
1.0
1.4
0.0
0.0
0.0
0.2
0.0
1.9
0.3
0.5
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Appendix 31, Continued.
Number of Percent
Classification Acres Hectares of total
L1OWx 370 150 0.2
L1UB 31 13 0.0
L1UB1 114 46 0.1
LlUB1x 24 10 0.0
LlUB2 19 8 0.0
L1UB2x 21 9 0.0
LlUB3 2,118 857 1.2
L1UB3x 2,163 875 1.2
L1UBx 240 97 0.1
L2AB3 737 298 0.4
L2AB3-Coontail, pondweeds 50 20 0.0
L2AB3-Jussiaea 41 17 0.0
L2AB3-Potamogeton 69 28 0.0
L2EM2 219 89 0.1
L2EM2-Nelumbo 729 295 0.4
L2EM2-Polygonum 421 170 0.2
L2EM2-Sagittaria 226 91 0.1
L2UB3 34,623 14,012 18.9
L2UB3x 209 84 0.1
L2US3 14,772 5,978 8.1
L2US5 11,431 4,626 6.2
L2US5m 444 180 0.2
Total 183,120 74,108 99.8
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Appendix 32. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Illinois River
floodplain from river mile 0 to 80 (Alton Pool).
Number of Percent
Classification Acres Hectares of total
R2EM2-Sagittaria 2 1 0.0
R2UB3 6,958 2,816 17.7
R2UB3x 2,849 1,153 7.3
R2US3 7 3 0.0
R4SB5 107 43 0.3
R4SB5x 137 55 0.3
PAB4-Lemna 1 0 0.0
PEM1 15 6 0.0
PEMl-Scirpus 79 32 0.2
PEMlf 3 1 0.0
PEM2-Nelumbo 1 1 0.0
PEM2-Polygonum 131 53 0.3
PEM2-Sagittaria 9 4 0.0
PF01 14,962 6,055 38.1
PF01C 4,228 1,711 10.8
PFO5 24 10 0.1
PSS1 436 176 1.1
PSSl-Cephalanthus 220 89 0.6
PSS1-Salix 237 96 0.6
PUB3 737 298 1.9
PUS2 24 10 0.1
PUS3 52 21 0.1
PUS5 366 148 0.9
PUS5f 142 58 0.4
PUS5m 6 2 0.0
L2AB3-Coontail, pondweeds 50 20 0.1
L2AB3-Jussiaea 21 8 0.1
L2EM2-Nelumbo 365 148 0.9
L2EM2-Sagittaria 78 32 0.2
L2UB3 3,759 1,521 9.6
L2US3 1,798 728 4.6
L2US5 1,449 587 3.7
Total 39,253 15,885 100.0
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Appendix 33. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Illinois River
floodplain from river mile 80 to 160 (LaGrange Pool).
Number of Percent
Classification Acres Hectares of total
R2UB3 3,368 1,363 4.6
R2UB3x 5,113 2,069 7.0
R2US3 14 6 0.0
R2US5 152 62 0.2
PAB3 35 14 0.0
PAB3-Jussiaea 15 6 0.0
PEMI 439 178 0.6
PEMl-Scirpus 631 255 0.9
PEM1-Typha 102 41 0.1
PEM2 13 5 0.0
PEM2-Nelumbo 8 3 0.0
PEM2-Polygonum 122 50 0.2
PEM2-Sagittaria 39 16 0.1
PF01 3,216 1,301 4.4
PF01C 25,866 10,468 35.4
PFO5 31 12 0.0
PSS1 2,762 1,118 3.8
PSS1-Cephalanthus 87 35 0.1
PSS1-Salix 53 21 0.1
PUB3 1,189 481 1.6
PUB3x 15 6 0.0
PUS3 18 7 0.0
PUS5 1,520 615 2.1
PUS5f 300 122 0.4
PUS5m 761 308 1.0
L1UB1 114 46 0.2
LlUBlx 24 10 0.0
L1UB3x 1,937 784 2.7
L2AB3 677 274 0.9
L2AB3-Jussiaea 20 8 0.0
L2EM2 219 89 0.3
L2EM2-Nelumbo 272 110 0.4
L2EM2-Polygonum 412 167 0.6
L2EM2-Sagittaria 122 50 0.2
L2UB3 12,698 5,139 17.4
L2UB3x 209 84 0.3
L2US3 5,859 2,371 8.0
L2US5 4,127 1,670 5.7
L2US5m 444 180 0.6
Total 73,002 29,544 99.9
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Appendix 34. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Illinois River
floodplain from river mile 160 to 230 (Peoria Pool).
Number of Percent
Classification Acres Hectares of total
R2UB3 2,389 967 4.2
R2UB3x 5,256 2,127 9.3
R2US3 1 0 0.0
R2US5 33 13 0.1
PEM1 665 269 1.2
PEMl-Scirpus 495 200 0.9
PEM2-Polygonum 5 2 0.0
PEM2-Sagittaria 9 4 0.0
PF01 3,889 1,574 6.9
PF01C 10,284 4,162 18.3
PSS1 1,221 494 2.2
PSSl-Cephalanthus 3 1 0.0
PSS1-Salix 1,484 600 2.6
PUB3 370 150 0.7
PUB3x 40 16 0.1
PUS3 221 90 0.4
PUS3f 16 7 0.0
PUS5f 75 30 0.1
PUS5m 217 88 0.4
PUS5 1,035 419 1.8
L1UB2x 21 9 0.0
L1UB3x 14 6 0.0
L2EM2-Nelumbo 82 33 0.1
L2EM2-Polygonum 8 3 0.0
L2UB3 15,894 6,432 28.2
L2US3 6,847 2,771 12.2
L2US5 5,698 2,306 10.1
Total 56,270 22,772 99.8
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Appendix 35. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Illinois River
floodplain from river mile 230 to 245 (Starved Rock).
Number of Percent
Classification Acres Hectares of total
R2UB3 810 328 23.1
R2UB3x 558 226 15.9
PEM1 94 38 2.7
PF01 316 128 9.0
PF01C 39 16 1.1
PSS1 12 5 0.4
PUS3 18 7 0.5
PUS5 16 6 0.5
L1UB 31 13 0.9
L1UB2 19 8 0.5
LlUB3 123 50 3.5
L1UB3x 212 86 6.0
LlUBx 123 50 3.5
L2AB3 60 24 1.7
L2UB3 997 403 28.4
L2US3 82 33 2.3
Total 3,508 1,420 100.0
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Appendix 36. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Illinois River
floodplain from river mile 245 to 270 (Marseilles
Pool).
Number of Percent
Classification Acres Hectares of total
R2UB3 915 370 15.1
R2UB3x 1,198 485 19.7
PEMl-Typha 52 21 0.9
PF01 551 223 9.1
PF01C 178 72 2.9
PFO5 12 5 0.2
PSS1 94 38 1.5
PSS1-Salix 13 5 0.2
PUB3 105 43 1.7
PUS3 120 49 2.0
PUS5 266 108 4.4
PUS5f 87 35 1.4
L1OWx 370 150 6.1
LlUB3 1,995 807 32.9
L1UBx 116 47 1.9
Total 6,072 2,457 100.0
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Appendix 37. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Illinois River
floodplain from river mile 270 to 273 (Dresden Pool);
Des Plaines River, miles 0 to 7; and Kankakee River,
miles 0 to 5.
Number of Percent
Classification Acres Hectares of total
R2EM2-Nelumbo 23 9 0.5
R2UB3 1,352 547 27.0
R2UB3x 685 277 13.7
PAB3 10 4 0.2
PEM1-Typha 510 207 10.2
PF01 283 115 5.6
PFO1C 31 13 0.6
PSS1 20 8 0.4
PSSl-Salix 10 4 0.2
PUB3 140 57 2.8
PUS5 229 93 4.6
L2AB3-Potamogeton 69 28 1.4
L2EM2-Nelumbo 10 4 0.2
L2EM2-Sagittaria 25 10 0.5
L2UB3 1,275 516 25.4
L2US3 187 76 3.7
L2US5 156 63 3.1
Total 5,016 2,030 100.1
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Appendix 38. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Cache River flood-
plain from river mile 0 to 80, including the Post
Creek Cutoff and the old channel.
Number of Percent
Classification Acres Hectares of total
R2UB3 435 176 2.7
R2UB3x 172 69 1.1
PAB3 28 11 0.2
PEM1 207 84 1.3
PF01 9,292 3,761 58.6
PFO1C 1,803 730 11.4
PFO2 2,487 1,007 15.7
PSS1 999 404 6.3
PUB3 122 50 0.8
PUS5 197 80 1.2
PUS5f 128 52 0.8
Total 15,870 6,422 100.1
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Appendix 39. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Big Muddy River
floodplain from river mile 10 to 120, including
Rend Lake.
Number of Percent
Classification Acres Hectares of total
R2UB3 1,568 635 3.7
PAB3 17 7 0.0
PEM1 503 203 1.2
PF01 17,586 7,117 41.3
PFO1C 228 92 0.5
PFO5 150 61 0.4
PSS1 556 225 1.3
PUB3 199 81 0.5
PUS3 5 2 0.0
PUS5 677 274 1.6
PUS5m 350 142 0.8
L2AB3 400 162 0.9
L2UB3 18,865 7,634 44.3
L2US5 1,492 604 3.5
Total 42,596 17,238 100.0
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Appendix 40. Type and amount of wetlands as classified according
to Cowardin et al. (1979) in the Kaskaskia River
floodplain from river mile 2 to 220, including
Carlyle and Shelbyville lakes.
Number of Percent
Classification Acres Hectares of total
R2UB3 2,461 996 2.7
R2UB3x 1,474 596 1.6
R2US5 185 75 0.2
PAB3 70 28 0.1
PEMI 392 158 0.4
PEM1s 66 27 0.1
PFO1 36,160 14,634 40.2
PFO5 6,994 2,831 7.8
PSS1 1,315 532 1.5
PSS1S 261 106 0.3
PUB3 992 401 1.1
PUB3x 11 5 0.0
PUS3 28 12 0.0
PUS3s 209 85 0.2
PUS5 1,631 660 1.8
PUS5m 746 302 0.8
PUS5s 617 250 0.7
L1UB1 45 18 0.0
L2AB3 59 24 0.1
L2AB4 20 8 0.0
L2UB3 30,506 12,346 33.9
L2US3 3 1 0.0
L2US5 5,749 2,327 6.4
Total 89,995 36,420 99.9
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